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IL-8 RECEPTOR ANTAGONISTS 

5 

FIELD OF THE INVENTION 

This invention relates to a novel group of phenyl urea compounds, processes for 
the preparation thereof, the use thereof in treating IL-8, GROa, GROP, GROyand 
NAP- 2 mediated diseases and pharmaceutical compositions for use in such therapy. 

10 

BACKGROUND OF THE INVENTION 

Many different names have been applied to Interleuiun-8 (IL-8), such as 
neutrophil attractant/activation protein- 1 (NAP-1), monocyte derived neutrophil 
chemotactic factor (MDNCF), neutrophil activating factor (NAF). and T-ccll 

IS lymphocyte chemotactic factor. Interleukin-8 is a chemoattractant for neutrophils, 
basophils, and a subset of T-cells. It is produced by a majority of nucleated cells 
including macrophages, fibroblasts, endothelial and epithelial cells exposed to TNF. 
IL- la. IL-lb or LPS, and by neutrophils themselves when exposed to LPS or 
chemotactic factors such as FMLP. M. Baggiolini et al. J. Clin. Invest. 84, 1045 

20 (1989): J. Schroder et al, J. Immunol. 239. 3474 (1987) and J. Tmmunol. 144. 2223 

(1990) ; Stricter, et al, Science 243 . 1467 Y 1 989Vand J. Biol. Chem. -264 . 10621 (1989); 
Cassatella et al, J. Immunol. 148 . 3216 (1992). 

GROo, GROP, GROy and NAP-2 also belong to the chemokine a family. Like 
IL-8 these chemokines have also been referred to by different names. For instance 

25 GROoc |3. 7 have been referred to as MGSAa, b and g respectively (Melanoma Gr wth 
Stimulating Activity), see Richmond et al, J. Cell Physiology 129, 375 (1986) and 
Chang et al, J. Tmrnunol 148, 451 (1992). All of the chemokines of the a-family which 
possess the ELR motif directly preceding the CXC motif bind to the IL-8 B receptor. 
IL-8, GROcc, GROP, GROy and NAP-2 stimulate a number of functions in 

30 vitro. They have all been shown to have chemoattractant properties for neutrophils, 
while IL-8 and GROa have demonstrated T-lymphocytes, and basophiles chemotactic 
activity. In addition IL-8 can induce histamine release from basophils from both 
normal and atopic individuals GRO-a and IL-8 can in addition, induce lysozomal 
enzyme release and respiratory burst from neutrophils. IL-8 has also been shown t 

3S increase the surface expression of Mac- 1 (CD 1 lb/CD 1 8) on neutrophils without de 

novo protein synthesis. This may contribute to increased adhesion of the neutrophils to 
vascular endothelial cells. Many known diseases are characterized by massive 
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neutrophil infiltration. As IL-8, GROa, GROP, GROy and NAP-2 promote the 
accumulation and activation of neutrophils, these chcm kincs have been implicated in a 
wide range of acute and chronic inflammatory disorders including psoriasis and 
rheumatoid arthritis, Baggiolini et al, FEBS Lg«. 307, 97 (1992); Miller et al, Crit, Rcv. 
5 [pmunol. 12 . 17 f 1992^1 Qppcnheim et al, Annu. Rev. Immunol. 9. 617 r 199 IV. Seitz 
etal., J- Clin. Invest. 87 . 463 riQQI V Miller et al . Am. Rev. Resoir Pis 146. 427 
(1992); Donnely et ai.. Lancet 34 1 . 643 ( 1993). In addition the ELR chemokines 
(those containing the amino acids ELR motif just prior to the CXC motif) have also 
been implicated in angiostasis. Stricter et al. Science 258, 1798 (1992). 
10 In vitro, rL-8, GROct, GROP» GROy and NAP-2 induce neutrophil shape 

change, chemotaxis, granule release, and respiratory burst, by binding to and activating 
receptors of the seven-transmcmbrane, G-protein-linked family, in particular by binding 
to IL-8 receptors, most notably the B-receptor. Thomas et al., J. Biol. Chem. 266. 
14839 (1991); and Holmes el al.. Science 253. 1278 (1991). The development of non- 
15 peptide small molecule antagonists for members of this receptor family has precedent. 
For a review see R. Freidingcr in: Progress in Druy Research. Vol. 40. pp. 33-98, 
Birkhauscr Verlag, Basel 1993. Hence, the IL-8 receptor represents a promising target 
for the development of novel anti-inflanmiatory agents. 

Two high affinity human IL-8 receptors (77% homology) have been 
20 characterized: IL-8Ra, which binds only IL-8 with high affinity, and IL-8Rb. which has 
high affinity for IL-8 as weU as for GRO-a, GROb, GROg and NAP-2. See Holmes et 
al., supra; Murphy et al., Science 253 . 1280 (1991); Lee et al., J. BioI. Chcm- 267, 
16283 (1992); LaRosa et al., J Bioi. Chem. 267 . 25402 (1992); and Gaylc et al., L 
Biol Chem. 268. 7283 (1993). 
25 There remains a need for treatment, in this field, for compounds which are 

capable of binding to the IL-8 a or b receptor. Therefore, conditions associated with an 
increase in IL-8 production (which is responsible for chemotaxis of neutrophil and T- 
cells subsets into the inflammatory site) would benefit by compounds which are 
inhibitors of IL-8 receptor binding. 

30 

<;ttmMARY of THE INVENTION 

This invention provides for a method of treating a chemokine mediated disease, 
wherein the chemokine is one which binds to an IL-8 a or b receptor and which method 
comprises administering an effective amount of a compound of Formula (I) or a 
35 pharmaceutically acceptable salt thereof. In particular the chemokine is IL-8. 
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This invention also relates to a method of inhibiting the binding of IL-8 to its 
receptors in a mammai in need thereof which comprises administering to said mammal 
an effective amount of a compound of Formula (I). 

Compounds of Formula (I) useful in the present invention are represented by the 
5 structure: 



wherein 

X is oxygen or sulfur; 

10 R is any functional moiety having an tonizable hydrogen and apKa of 10 or less; 
Rl is independently selected from hydrogen; halogen; nitro; cyano; Ci-io alkyl; 
haiosubstituted C].iO alkyl; C2-10 aikenyl; Ci-io alkoxy; halosubstituted 
Ci-ioalkoxy; azidc; S(0)tR4; (CR8Rg)q S(0)iR4; hydroxy; hydroxy substituted 
C|-4alkyl; aryl; aryl Ci-4 alkyl; aryl C2-I0 aikenyl; aryloxy; aryl Ci^ alkyloxy; 

1 5 heteroary 1; heteroary lalkyl; heteroaryl Cj- lO aikenyl; heteroaryl C i -4 alkyloxy; 

heterocyclic, heterocyclic Ci^alkyl; heterocyciicCi.4alkyloxy; hcterocycUcC2- 10 
aikenyl; (CRgR8)q NR4R5; (CR8R8)<3 C(0)NR4R5; C2-IO aikenyl C(0)NR4R5; 
(CR8R8)q C(O)NR4Rl0; S(0)3H; S(0)3R8; (CR8R8)q C(0)Rii; C2-IO aikenyl 
C(0)R 1 1 ; C2. 10 aikenyl C(0)OR i \ ; (CR8R8)q C(0)OR 1 1 ; (CR8R8)q OC(0)R 1 1 ; 

20 (CR8R8)qNR4C(0)R i { ; (CR8R8)<1 C(NR4)NR4R5; (CR8R8)q NR4C(NR5)R y 1 . 

(CR8R8)q NHS(0)2Ri3; (CR8R8)q S(0)2NR4R5. or two Ri moieties together may 
form 0-(CH2)sO- or a 5 to 6 membered unsaturated ring, and wherein the alkyl, aryl« 
arylalkyl, heteroaryl, heterocyclic moities may be optionally substituted; 
t is 0, or an integer having a value of 1 or 2; 

25 s is an integer having a value of 1 to 3; 

R4 and R5 are independently hydrogen, optionally substituted Cm alkyl, optionally 
substituted aiyl, optionally substituted aryl CMalkyl, optionally substituted 
heteroaryl, optionally substituted heteroaryl Chalky I, heterocyclic, heterocyclic 
Cm alkyl, or R4 and Rs together with the nitrogen to which they are attached form 

30 a 5 to 7 member ring which may optionally comprise an additional heteroatom 
selected from O/N/S; 

Y is hydrogen; halogen; nitro; cyano; halosubstituted Ci-io alkyl; Cuio alkyl; C2. 10 
aikenyl; Ci-iQ aikoxy; haiosubstituted Cl- 10 alkoxy; azide; (CRgRg)qS(0)tR4. 
(CR8R8)qOR4; hydroxy; hydroxy substituted Ci.4alkyl; aryl; aryl Cm alkyl; 
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aryloxy; arylCi-4 alkyloxy; aryl C2-10 alkenyl; hcieroaryl; hctcroarylalkyl; 
hetcroaryl C1.4 alkyloxy; heteroaryl C2-IO alkenyl; heterocyclic, heterocyclic 
CMalkyl; heicrocyclicC2-10 alkenyl; (CR8R8)qNR4R5; C2-IO alkenyl 
C(0)NR4R5; (CR8R8)qC(0)NR4R5; (CR8R8)q C(O)NR4Rl0; S(0)3R8; 
5 (CR8R8)qC(0)Rn^ ^2-10 alkenyiC(0)Ri i ; (CR8R8)qC(0)ORu; 

C2.l0alkenylC(O)ORii; (CR8R8)qOC(0)Ri i; (CR8R8)qNR4C(0)Rl r. 
(CR8R8)qNHS(0)2Rb-. (CR8R8)qS(0)2NR4R5*. (CR8R8)qC(NR4)NR4R5; 
(CR8R8)q NR4C(NR5)Rn; or two Y moieties together may form 0-(CH2)sO- or a 
5 to 6 membered unsaturated ring; and wherein the alkyl, aryl, arylalkyi, heteroaryl, 
10 hetcroaryl alkyl. heterocyclic, heterocyciicalkyl groups may be optionally 

substituted; 

q is 0 or an integer having a value of 1 to 10; 

m is an integer having a value of 1 to 3; 

R6 and R? are independently hydrogen or a Ci^ alkyl group, or R6 and R? together 
15 with the nitrogen to which they are attached form a 5 to 7 member ring which ring 

may optionally contain an additional hcteroatom which heteroatom is selected from 
oxygen, nitrogen or sulfur; 
Rg is hydrogen or Ci-4 alkyl; 
RlO is Ci-io alkyl C(0)2R8; 
20 R 1 1 is hydrogen, opUonally substituted C i -4 alkyl, optionally substituted aryl, 

optionally substituted aryl Ci^kyl. optionally substituted hetcroaryl. optionally 
substituted heteroarylCi-4alkyl, optionally substituted heterocyclic, or optionally 
substituted heterocyclicCi-4alkyl; 
Rl2 is hydrogen, Ci-io alkyl, optionally substituted aryl or optionally substituted 
25 arylalkyl; 

Rl3 is suitably Ci^ alkyl, aryl, aryl Ci^aikyl. heteroaryl, heieroarylCMaikyl, 

heterocyclic, or heterocyclicCi-4aUcyl; 
Rb is NR6R7. alkyl, aryl, aryl Ci^ alkyl, aryl C2-4 alkenyl, hcieroaryl, hetcroaryl 
C 1 ^ alkyl. hctcroary IC2-4 alkenyl, heterocyclic, hcterocycUc C 1^ alkyl, 
30 heterocyclic €2^ alkenyl, or camphor, all of which groups may be optionally 

substituted; 

or a pharmaceutically acceptably salt thereof. 

Another aspect of the present invention is to a method of treating a chemokine 
35 mediated disease, wherein the chemokine is one which binds to an IL-8 a or b recept r 
and which method comprises administering an effective amount of a compound of 
Formula (11) or a pharmaceutically acceptable salt thereof, as defined herein. 

-4- 
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This invention also relates to a method of inhibiting the binding of IL-8 to its 
receptors in a mammal in need thereof which comprises administering to said maimnai 
an effective amount of a compound of Formula (II), as defined herein. 

This invention also relates to the novel compounds of Formula (II)» or a 
5 pharmaceutically acceptable salt thereof, as defined herein. 

Another aspect of the present invention is to a method of treating a chemoicine 
mediated disease, wherein the chemokine is one which binds to an IL-8 a or b receptor 
and which method comprises administering an effective amount of a compound of 
Formula (III) or a pharmaceutically acceptable salt thereof, as defined herein. 
10 This invention also relates to a method of inhibiting the binding of IL-8 to its 

receptors in a manmial in need thereof which comprises administering to said mammal 
an effective amount of a compound of Formula (III)» as defined herein. 

This invention also relates to the novel compounds of Formula (III), or a 
pharmaceutically acceptable salt thereof, as defined herein. 

15 

DFTATLFD DESCRIP TTON OF THE INVENTION 

The compounds of Formula (I) may also be used in association with the 
veterinary treatment of mammals, other than humans, in need of inhibition of IL-8 or 
other chemokincs which bind to the IL-8 a and b receptors. CHiemokine mediated 
20 diseases for treatment, therapeutically or prophylactically, in animals include disease 
states such as those noted herein in the Methods of Treatment section. 



In compounds of Formula (I), R is suitably any functional moiety which 
provides an ionizablc hydrogen having a pKa of 10 or less, preferably from about 3 to 

25 9. more preferably from about 3 to 7. Such functional groups include, but are not 

limited to, hydroxy, carboxylic acid, thiol, -SR2 -OR2, -NH-C(0)Ra. -C(0)NR6R7, a 
substituted sulfonamides of the formula -NHS(0)2Rb, -S(0)2NHRc, NHC(X2)NHRb, 
or a tetrazolyl; wherein X2 is oxygen or sulfur, preferably oxygen. Preferably, the 
functional group is other than a sulfonic acid, either directly or as a substituent group h 

30 the aryl, hcicroaryl, or heterocyclic moiety ring, such as in SR2 or OR2. More 
preferably R is OH, SH, or NHS(0)2Rb. 

Suitably, R2 is a substituted aryl, hetcroaryl, or heterocyclic moiety which ring 
has the funcdonal moiety providing the ionizablc hydrogen having a pKa of 10 or less. 

35 

Suitably, R6 and R? are independently hydrogen or aCi^ alkyl group, or R6 
and R? together with the nitrogen to which they are attached form a 5 to 7 member ring 



-5- 
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which ring may optionally contain an additional heteroatom which heteroatom is 
selected from oxygen, nitrogen or sulfur. This heteroring may be optionally substituted 
as defined herein. 

Suitably Ra is an alkyU aryL arylCi.4alkyI, heteroaryl. heteroarylCi.4aJkyl, 
heterocyclic, or a heterocyclic Ci-4alkyl moiety, all of which may be optionally 
substituted, as defined herein below. 

Suitably, Rb is a NR^Ry, alkyl, aryl, aryl alkyl, aryi alkenyl, 
heieroaryi, heieroaryl alkyl, heteroarylC2-4 alkenyl, heterocyclic, heterocyclic 
C1.4 alkyl. a heterocyclic alkenyl moiety, or camphor, all of which groups may be 

optionally substituted one to three times independently by halogen; nitro; 
halosubstituted Ci^ alkyl, such as CF3; Ci^ allcyl, such as methyl; Cj^ alkoxy, such 
as methoxy; aryl; heieroaryl; heterocyclic; NR9C(0)Ra; C(0)NR6R7, S(0)3H, 
S(0)iT,'Ra (wherein m' is 0, I or 2), or QOOCj^ alkyl. When R^ is an aryl or 
arylalkyl, preferably it is an optionally substituted phenyl, benzyl, or styryl. When R5 

is a heteroaryl preferably it is an optionally substituted thiazole, optionally substituted 
thienyl, optionally substituted quinolinyl or isoquinolyl ring, or pyridyl ring. 

R9 is hydrogen or a alkyl, preferably hydrogen. Suitably, when the 
substiiuent group on the R^ moiety is NR9C(0)Ra. then R^ is preferably an alfcyl 
group, such as methyl. 

Suitably Rc is hydrogen, alkyl, aryl, arylCi-4aUcyl, arylCi-4alkenyl, heteroaryl, 
hetcroarylCi-4alkyl, hcteroarylCi-4alkenyl, heterocyclic, or heterocyclic Ci-4alkyl, or 
a heterocyclic Ci-4alkenyl moiety, all of which groups may be optionally substituted 
one to three times independently by halogen, nitro, halosubstituted Ci^ alkyl, C1-4 
alkyl, Ci-4 alkoxy, NR9C(0)Ra, C(0)NR6R7. S(0)3H, or C(0)OCi^ alkyl, wherein 
R9 is hydrogen or a Ci^ alkyl. Preferably, Rc is an optionally substituted phenyl. 

When R is an OR2 or SR2 moiety it is recognized by one of skill in the art that 
the aryl ring must, therefore, contain the required ionizable hydrogen. The aryl ring 
may also be additionally substituted, independently, by one to three groups, which 
groups may also contain an additional ionizable group, and which include but are not 
limited to, halogen, nitro, halosubstituted Ci^ alkyl. Cm alkyU Ci^ alkoxy, hydroxy, 
SH, -C(0)NR6R7. -NH-C(0)Ra, -NHS(0)2Rb, S(0)2NR6R7. QOORg, or a 
tetrazolyl ring. 
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In compounds of Formula (I), suitably Ri is suitably an electron withdrawing 
moiety. R| may be independently selected from hydrogen: halogen; nitro; cyano; 
halosubstituied Ci-io alkyl, such as CF3; Ci-io alkyl, such as methyl, ethyl, isopropyl, 
5 or n-propyl; C2-IO alkenyl; Ci-io alkoxy, such as methoxy, or ethoxy; halosubstituted 
Ci-10 alkoxy. such as trifluoromeihoxy; azide; S(0)tR4, wherein t is 0, 1 or 2; 
(CRgR8)q S(0)tR4; hydroxy; hydroxy substituted Ci-4alkyl, such as methanol or 
ethanol; aryl, such as phenyl or naphthyl; aryl C1-4 aikyU such as benzyl; aryl C2-IO 
alkenyl ; aryloxy, such as phenoxy; aryl C1-4 alkyloxy, such as benryloxy; heteroaryl; 

10 hcteroarylalkyl; heteroaryl C1-4 alkyloxy; heteroaryl C2-IO alkenyl; (CR8Rg)qNR4R5; 
C2.IO alkeny|.C(0)NR4R5: (CRgR8)qC(0)NR4R5; (CR8R8)qC(0)NR4Rio; S(0)3H; 
S(0)3R8; (CR8Rg)q C(0)Rn, such as trifluromethyl ketone ; €2-10 alkenyl C(0)Ri 
C2-10 alkenylC(0)ORi 1; (CR8R8)qC(0)ORi 1, such as caiboxy, mcthylcarboxylate or 
phenylbcnzoatc; (CR8R8)qC(0)ORi2; (CR8R8)qOC(0)Ri 1; (CR8R8)q NR4C(0)Ri 1; 

15 (CR8R8)qNHS(0)2Ri3. (CR8R8)qS(0)2NR4R5; or two Ri moieties together may 
form 0-(CH2)sO- or a 5 to 6 membered unsaturated ring; and s is an integer having a 
value of I to 3. The alkyl. aryl, aryiaikyl, aryialkenyl, heteroaryl, heteroarylalkyl. 
heteroarylalkenyl. heterocyclic, heterocyclicalkyl, and heterocyclicaUcenyl moieties may 
all be optionally substituted as defined herein below. Preferably R\ is other than azid 

20 or S(0)3R8. Rg is independently hydrogen or Cj^ alkyl, which may be branched or 

straight. 

When Ri forms a dioxybridge, s is preferably 1. When Ri forms an additional 

unsaturated ring, it is preferably 6 membered resulting in a naphthylene ring system. 
25 This naphthylene ring may be substituted independently, 1 to 3 times by the other Ri 

moieties as defmed above. 



Suitably, R4 and R5 are independently hydrogen, optionally substituted 
alkyl, optionally substituted aryl, optionally substituted aryl C i.4alkyl, optionally 
30 substituted heteroaryl, optionally substituted heteroaryl Ci.4alkyl, heterocyclic, 
heterocyclicC]^ alkyl, or R4 and R5 together with the nitrogen to which they are 
attached form a 5 to 7 member ring which may optionally comprise an additional 
heteroatom selected from 0/N/S. The optionally substituted moieties are as defined 
herein below. 

35 

RlO is suitably Ci-ioaUcyl C(0)2R8, such as CH2C(0)2H or CH2C(0)2CH3. 
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Rll is suitably hydrogen, optionally substituted Ci^ alkyl, optionally 
substituted aryl, optionally substituted aryl Ci-4 alkyl, optionally substituted heteroaryl, 
optionally substituted heteroaryl Ci^alkyi, optionally substituted heterocyclic, or 
optionally substituted heterocyclic Ci.4alkyl. The optionally substituted tnoieties are as 
5 defined herein below. 

Rl2 is suitably hydrogen, optionally substituted Cy.io alkyl, optionally 
substituted aryl or optionally substituted arylalkyl. The optionally substituted moieties 
are as defined herein below. 



10 



15 



20 



Preferably K\ is halogen, cyano, nitro, CF3, C(0)NR4R5* alkenyl C(0)NR4R5. 
CCO) R4R10. alkenyl C(0)0Ri2. heteroaryl, hcteroarylalkyl, heteroaryl alkenyl, or 
S(0)NR4R5, and preferably R4 and R5 are both hydrogen or one is phenyl. A 
preferred ring substitution for Ri is in the 4-posilion of the phenyl ring. 

When R is OH, SH or NSOaRb than Ri is preferably substituted in the 3- 
position, the 4- position or di-substituted in the 3,4- position. The substitucnt group is 
suitably an electron withdrawing moiety. Preferably when R is OH, SH or NS02Rb. 
than Ri is nitro. halogen, cyano, trifluoromethyl group, C(0)r4R4R5. 

When R is carboxylic acid, than Ri is preferably hydrogen, or Ri is preferably 
substituted in the 4-position, more preferably substituted by trifluoromethyl or chloro. 



In compounds of Formula (I), suitably Y is independently selected from 
hydrogen; halogen; nitro; cyano; halosubstituted Ci-io alkyl; Ci-io alkyl; C2-IO 
alkenyl; Ci-io alkoxy; halosubstituted C MO aikoxy; azido; (CR8Rg)qS(0)iR4. 
wherein q is 0 or an integer having a value of 1 to 10; (CRgRg)qOR4; hydroxy; 
hydroxy Ci.4alkyl; aryl; aryl C1-4 alkyl; aryloxy; arylCM alkyloxy; aryl C2-IO 
alkenyl; heteroaryl; hcteroarylalkyl; heteroaryl Cm alkyloxy; heteroaryl 02-10 
alkenyl; hctcrocycUc, hcicrocycUc Ci.4alkyl; hcterocycUcCj-io alkenyl; 
(CRgR8)qNR4R5; 02-10 alkenyl C(0)NR4R5; (CR8R8)qC(0)NR4R5; 
(CR8R8)qC(O)NR4Rl0; S(0)3R8; (CR8R8)qC(0)Ru; C2.IO aU^enyl C(0)Ru; 
C2-IO alkenyl C(0)0Rl i; (CR8R8)q C(0)0Rl2; (CR8R8)q0C(0)Rl 1; 
(CR8R8)qNR4C(0)Rn; (CR8R8)q NHS(0)2Rb. (CR8R8)qS(0)2NR4R5; 
CR8R8)qC(NR4)NR4R5; (CR8R8)q NR4C(NR5)Ri 1, or two Y moieues together may 
form 0-(CH2)sO- or a 5 to 6 mcmbered unsaturated ring. When Y forms a 
dioxybridge, s is preferably I. When Y forms an additional unsaturated ring, it is 
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preferably 6 membered resulting in a naphthylene ring system. This naphthylene ring 
may be substituted I to 3 times by another Y moiety, such as defmed above. 
Additionally ail of the various aryl. heteroaryl and heterocyclic groups noted above, as 
well as the R4. R5 and Ri \ substituent groups, may be optionally substituted as defmed 

5 herein in the specification below. Preferably Y is other than azido or S(0)3Rg. Rg is 
independently hydrogen or C1-4 alkyl. 



Y is preferably a halogen, Ci^ alkoxy. optionally substituted aryl, optionally 

substituted aryloxy, optionally substituted arylalkoxy, optionally substituted 
10 arylalkyloxy, optionally substituted heteroarylalkyloxy, methylenedioxy, NR4R5, 
thioCi.4alkyl. thioaryi, halosubstituted alkoxy, optionally substituted Ci^ alkyl, or 
hydroxy alkyl. Y is more preferably mono-substituted halogen, disubstituted halogen, 
mono-substituted alkoxy, disubstituted alkoxy, methylenedioxy, aryl, or alkyl, more 
preferably these groups arc mono or di-substitutcd in the 2'- position or 2'-, 3 -position. 

15 

While Y may be substituted in any of the 5 ring positions, preferably when R is 
OH, SH, or NHS02Rb> Y is preferably mono-substituted in the 2'-position or 3'- 
position. with the 4'- preferably being unsubstituted. If the ring is disubstituted, when R 
is OH, SH, or NHS02Rb« substituents are preferably in the 2' or 3' position of a 
20 monocyclic ring. While both Ri and Y can both be hydrogen, it is prefered that at least 
one of the rings be substituted, preferably both rings are substituted. 

In compounds of Formula (I), X is suitably oxygen or sulfur, preferably oxygen. 

25 While not explicitly covered by Formula (I), (la-c), (H), (Ila-c), or (IE), another 

aspect of this invention are the symmetrical bis compounds which are included for each 
structure. 



Compounds exemplified by this bis like structure include: 
30 N-(Bis (2-hydroxy-4-mtn) phcnyi-N*-(dianisdine)diurca 

4-Methylene bis(N-(2-chioro phcnyl)-N*-<2-hydroxy 4-nitrophcnyl)urea) 

Exemplified compounds of Formula (I) include: 
N-[2-Hydroxy-4-(methoxycarbonyi)phenyl]-N'-phenylurea; 
35 N-[5-Nitro-2-hydroxyphcnyl]-N'-phenyl urea 

3-Hydroxy-4- ( [(pheny lamino)carbony l]amino | benzamide 
N-(2-Hydroxy-4-fluorophenyl)-N'-phcnyl urea 
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2- { [(Phenylamino)carbonyl]anuno (ihiophcnol 
N-( 2-Carboxy-4-hyciroxy pheny l)-N'-phcny 1 urea 
N-[2-Hydroxy-4-(trifluoromethyI)phenyll-N*-phenyl urea 
N-(2-Hydroxy-4-nitrophcnyl)-N'-(2-hydroxy-4-nitrophenyl) urea 
5 N-(2-Hydroxy-4-nitrophcnyl)-N*-phenyI-thiourea 

N-(4-Nitro-2-(phenylsulfonyiamino)phenyl)-N'-phenyl urea 
N-(2-Hydroxy-5-nitrophenyl)-N*-(3-methoxy-2-thicnyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(3-mcthoxy-2-thicnyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(3-mcthoxyphcnyl)urca 
10 N-(2-Hydroxy-4-nitrophenyl)-N'-{2-methoxyphenyl)urea 

N-(2-Hydroxy-4-niirophenyl)-N*-(3-trinuoromcthylphenyl)urca 
N-(2-Hydroxy-4-nitrophcnyl)-N'-(2-trinuoromethylphcnyl)urca 
N-(2-Hydroxy-4-nitrophenyl)-N'-(4-trifluoromcthylphenyl)urca 
N-(2-Hydroxy-4-nitrophenyl)-N'-(2-bromophenyi)urea 
15 N-(2-Hydroxy-4-nitrophenyl)-N'-(3-bromophenyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(4-bromophenyl)urea 
N-(2-Hydroxy-4-niirophenyl)-N'-(2-phenylphenyl)urca 
N-(2-Hydroxy-4-nitrophenyl)-N'-(l-naphthyl)urca; 
N-{2-Hydroxy-4-nitrophenyl)-N*-(2-nitrophenyl)urca 
20 N-(2-Hydroxy-4-niirophenyl)-N'-(2-fluorophcnyI)urca 

N-(2-Hydroxy-4-niirophenyl)-N*-(2,6-difluorophcnyl)urea 
N-(2-Hydroxy-4-nitrophcnyl)-N'-(2-cthoxyphenyl)urea 
N-(2-Hydroxy-4-nitrophcnyl)-N'-(2-cthyIphcnyl)urea 
N-(2-Hydroxy-4-min)phenyl)-N^-<2-trifluoromcthoxyphenyl)urca 
25 N-(2-Hydroxy-4-nitn>phcnyl) N*-(2-mcihylthiophcnyl) urea 

N-(2-Hydroxy-4-nitrophenyI) N'-(2-chloro 6-mcthyl phenyl) urea 
N-(2-Hydroxy-4-nitrophcnyl) N'-(2-sulfoxyfncthy! phenyl) urea 
N-(4-Trifluoromcthyl-2-hydroxy phenyl) N'-(2-bromo phenyl) urea 
N-(4.Carbonicthoxy 2-hydroxy phenyl) N'-(2-bromophenyl) urea 
30 N-(4.Trifluoromcthyl-2-hydroxy phenyl) N'-(2-phcnyl phenyl) urea 
N-(4-Carbomcthoxy 2-hydroxy phenyl) N'-{2-phenyl phenyl) urea 
N-(2-Hydroxy-4-nitrophenyl) N'-(2,3-dichloro phenyl) urea 
N-(2-Hydroxy-4-nitrophenyl) N'-(2,4-dichloro phenyl) urea 
N-(2-Hydroxy-4-mtrophcnyl) N -(2-chl<wo phenyl) urea 
33 N-(2-Hydroxy-4-mtrophcnyl) N*-<2,4-dibronK>phenyl) urea 
N-(2-Hy droxy- 1 -naplhy l)-N' -(2-bromophcny I) urea 
N-(2-Hydroxy^niuophenyl)-N'-(2,3-mcthylcncdioxyphcnyl)urca 
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N-(2-Hydroxy-4-nitrophenyl)-N'-(3-chloro-2-methoxyphenyl) urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(2-methylphenyl) urea 
N-[4-(Benzylaimno)carbonyl-2-hydroxyphcnyI)-N'-(2-bromophcnyl)urea 
N-(2-Hydroxy-4-nitrophcnyl)-N*-(2-phcnoxyphenyl) urea 
5 N-(2-Hydroxy-4-fluoro phenyl)-N'-(2-bromophcnyl) urea 
N-(2-Hydroxy-3-napthyi)-N'-(2-broniophenyl) urea 
N-(3,4-Difluoro-2-hydroxyphenyI)-N'-(2-broinophenyI) urea 
N-(2-Hydroxy 4-phenylphcnyl)-N*-(2-broinophenyl) urea 
N-(2-Hydroxy-4-methylphenyl)-N'-(2-broinophenyl) urea 
N-(2-Hydroxy-4-nitrophcnyl)-N'-(2-phenylaminophenyl) urea 
N-(2-Hydroxy-3-carboxyphcnyl)-N*-(2-bromophenyl) urea 
N-(2-Sulfhydryl-4-bromophenyl)-N'-(2-bromophenyl) urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(2-iodophcnyl) urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(2-bromophenyl) thiourea 
N-[(2-PhenylsuIfamido)-4-cyanophcnyll-N*-(2-bromophenyl) urea 
N-C2-(Aminosulfonamidophenyl)phenyi)-N'-(2-bromophenyl) urea 
N-(2-{Aminosulfony!styryl) phenyl)-N'-(2-bromophenyl) urea 
2-[(3.4-Di-methoxyphenylsulfonyl)aiiuno]phenyl)-N*-(2-broinophenyl) urea 
N-(2-r(4-Acetanudophenylsulfonyl)amino]phenyl)-N*-(2-bromophcnyl) urea 
N-(2-{Aminosulfonyl (2-thiophene)phenyl)-N'-(2-broinophenyl) urea 
N-(2-(Aininosulfonyl C3-tolyl) phcnyi)-N'-(2-bromophcnyl) urea 
N-(2-(Aniinosulfonyl (8-quinolinyl))phenyl)-N'-(2-bromophenyl) urea 
N-(2-(Aminosulfonyl benzyl) phenyl)-N'-<2-broinophenyl) urea 
N-(2-Hydroxy-4-azidopheny0-N'-(2-meihoxyphenyl)urea 
N-[2-Hydroxy-5-cyanophenyl]-N*-[2-bromophcnyi]urea 
N-t2-Hydroxy-3-fluorophenyI]-N'-[2-broniophenylurea 
N-t2-Hydroxy-3-fluoro-5-bromophcnyl]-N*-[2-bromophenyI]urca 
N*(2-Hydroxy-3-chlorophenyl]-N*-(2-bromophenyl]urea 
N-[2-Hydroxy-3-trifluoromcthylphcnyl]-N'-[2-broinophenyl]urea 
N-[2-Hydroxy-3.4-diphenyl-phenyl]-N'-(2-bromophcnyllurca 
N-[2-Hydroxy-3-glycincmethylesicrcarbonylphenyl]-N'-{2-bromophcnyl] urea 
N-[2-Hydroxy-3-glycincartx>nyIphenyl]*N*-[2-broinophenyl] urea 
N-[2-Hydroxy-3,5-dichlorophenyl]-N'-[2-bromophenyl] urea 
N-[2-Hydroxy-3-nitrophenyl]-N*-[2-bromophenyl] urea 
N- [2-Hydroxy-3,4-diciilorophcnyll-N'-[2-broinophenyl) urea 
N-[2*Hydroxy-3-cyanophenyl]-N*-[2-bromophenyl] urea 
N-[2-Hydroxy-4-cyanophenyl]-N'-[2-bromophenyl] urea 
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N-[2-Hydroxy-4-cyanophenyl]-N'-[4-methoxyphcnyl] urea 

N-{2-Hydroxy-4-cyanophenyl]-N*-[2-phenylphenyl] urea 

N-[2-Hydroxy-4-cyanophenyi]-N*-(2*methyiphenyll urea 

N-[2-Hydroxy-4-cyanophenyn-N'-[2-trifluoromethylphenyll urea 
5 N-[2-Hydroxy-4-cyanophenyll-N'-(3-trinuoromeihylphenyl] urea 

N-[2-Hydroxy-4-cyanophenyl]-N'-[4-trifluoromethylphenyl] urea 

N-t2-Hydroxy-3-n-propylphenyl3-N-[2-bromophenyl} urea 

N-[2-Hydroxy-4-eihylphenyi]-N'-[2-bromophenyl] urea 

N-[2-Hydroxy-3-phenylaininocarbonyl phcnyl]-N'-[2-bromophenyl] urea 
1 0 N-[2-Hydroxy-3-cyano-4-meihylphcnyl)-N'-[2-bromophcnyll urea 

N-[2-Hydroxy-4-carbophcnyl phenyl]-N'-[2-bromophenyIl urea 

N-[2-Hydroxy-3-carbophenyl phcnyll-N'-[2-bromophenyl] urea 

N-[3-Benzyloxy-2-hydroxyphenyl)-N'-[2-bromophcnyll urea 

(E)-N-[4-[2-(Methoxycarbonyl)ethcnyll-2-hydroxyphenyll-N'-[2-bromophcnyllurea 
15 (E).N-[3-[2-(Methoxycarbonyl)ethcnyl]-2-hydroxyphenyl]-N*-[2-bromophenyl3urca- 

N'-[2-broiiiophenyl]urea 
(E)-N-[3-t2-(Aminocarbonyl)cthcnyl]-2-hydroxyphenyll-N'-[2-bromophcnyl)urca-N'- 

[2-bromophenyl]urea 

(E)-N-(4-[2-CAminocarbonyl)ethenyl]-2-hydroxyphenyll-N'-[2-bromophenyl]urca-N'- 

20 [2-bromophcnyl]urca 

N-[2-Hydroxy-4-benzamide phenyi]-N*-{2-bromophenyl]urca 
N-[4-Aminocarbonyl-2-hydroxyphenyl]-N*-[2-bromophcnyl3urca 
N-(2-Hydroxy-3,5.6-trinuorophenyl)-N'-(2-bromophcnyl)urca 
N-(2-Hydroxy-3-fluoro-4-trifluoromethylphenyl)-N'-(2-bromophenyl)urea 

25 N-(2-Hydroxy-3-iodophenyi)-N'-(2-bromophenyl)urea 

N42-[[[2-(Trifluoromcthyl)phcnyl]sulfonyl]anuno]phcnyl]-N'-(2-broinophcnyl)urca 
N-(2-Bromophenyl)-N'-[2-dimethyianunosulfonylamino]phenyl]urea 
N-[2-(PhenethyIsulfonylarnino)phenyll-N'-(2-bromophcnyl)urea 
N-[2-[(2-AcetaimdcH^-mcthylthiazol-5-yl)sulfonylamino)phcnyll-N*-(2- 

30 broniophenyl)urca 

N-[2-Hydroxy-4-cyanophcnyl]-N'-[4.phenyIphcnyll urea 

N-[2-Hydroxy-4-cyanophenyil-N'-[2»3-dichlorophcnyl]urea 

N-[2-Hydroxy-4^yanophcnyl]-fr-[2-methoxyphenyl] urea 

N.t2-Hydroxy-4-cyanophenyi]-N'-(3-mcihoxyphcnyl]urca 
35 N-[2-Hydroxy-5-fluorophenyll-N'-[2-bromophcnyl] uica 

N-l2-Hydroxy-5-trifluoromcthylphenyll-hr-I2-bromophcnyl]urca 

N-[2-Hydroxyphcnyl]-N'-(2-bromophenyi] urea 
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N-[Trans-3-styrl-2-hydroxyphenyi]-N'-[2-bromophenyl] urea 
N-[2-Hydroxy-3,4-dichiorophenyl]-N'-[2-methoxyphenyl] urea 
N-(2-Hydroxy-3,4-dichJorophenyI]-N'-(4-methoxyphenyi] urea 
N-[2-Hydroxy-3,4-dichlorophenyl]-N*-[3-trifluoromethylphenyl] urea 
N-(2-Hydroxy-3,4-dichlorophenyi]-N*-[2-phenylphenyi] urea 
N-[2-Hydroxy-3,4-dicMorophenyll-N*-[4-phenylphenyl] urea 
N-[2-Hydroxy-3,4-dichlorophenyl]-N'-[2,3-dichlorophenyl] urea 
N-(2-Hydroxy-4-isopropylphenyl]-N'-[3-trifluoromethylphcnyl] urea 
N-[2-Hydroxy-3-naphthyl]-N'-[2,3-dichlorophcnyl] urea 
N-(2-((2,3-Dichiorothien-5-yl)]sulfonylainino]phenyl]-N'-(2-bromophenyl)urca 
N-[2-t(3,5-Bistrifluoromethylphenyl)sulfonylaininolphcnyl]-N*-(2-bromophenyl)urea 
N-[2-((2-Bcn2yl)suJfonyiamino]-(5-trifluoromcthyl)phenyl]-N'-(2-bromophenyl)urea 
N-[2-[2-(3-Nitrophenyl)sulfonylaminolphenyl]-N*-(2-bromophenyl)urea 
N-[2-[2-(4-Phenoxyphenyl)sulfonylaniino]phenyIl-N'-(2-bromophenyl) urea 
N-[[2-{ IS)- 10-Camphorsulfonylamino]phenyl]-N'-(2-bromophenyl)urea 
N-[t2-( 1 R)- 1 0-Camphorsulfony laminojpheny ll-N*-(2-broinophenyl)urea 
N-[2-[2-(2-Nitro-(4-trifluoromethyI)phenyl)sulfonylamino]phenyl-N*-(2- 

bromophenyl)urea 
N-(2-Hydroxy-4-azidophenyl)-N'-(2-iodophcnyl)urea 
N-(2-Hydroxy-3-azidophenyl)-N'-(2-bromophenyl)urea 
N-[2-Hydroxy-3-cyanophenyl]-N*-(2-inethoxyphcnyI) urea 
N-[2-Hydroxy-3-cyanophenyl]-N'-t3-trifluoroinelhylphenyl] urea 
N-[2-Hydroxy-3-cyanophenyl]-N'-[2-phenylphenyl] urea 
N-[2-Hydroxy-3-cyanophenyl]-N'-[2»3-dichlorophcnyl] urea 
N-[2-Hydroxy-4-isopropylphenyl]-N*-[23-dichlorophcnyll urea 
N-[2-Hydroxy-4-isopropylphenylI-N*-[2-chioro-5-trifluoromethyiphcnyl] urea 
N-[2-Hydroxy-3-phcnylphenyl]-N'-[2,3-dichlorophenyn urea 
N-[2-Hydroxy-5-nitrophenyl]-N'-[2-mclhoxyphcnyl] urea 
N-[2-Hydroxy-5-nitrophcnyl]-N*-[3-trifluoroincthylphcnyl]urca 
N-[2-Hydroxy-5-nitropbcnyl]-N-[2-phenyIphcnyl] urea 
N-[2-Hydroxy-5-iiitrophcnyl]-N*-(2,3-dichlorophenyl] urea 
N-[2-Hydroxy-5-ethyUulfonylphcnyl]-N'-[2,3-dichlorophcnyI) urea 
N-(2-(2-Anuno-(4-trifluoromethyl) phenyl) sulfonylamino] phenyl]- N'-(2- 

bromophenyl)urea 
N-[2-(Aininosulfonyl phenyl) 3-amino phenyl] N*-(2-bromo phenyl) urea 
N-l2-Hydn)xy-3,4-dichlorophenyll-N'-I2,4 dimctboxyphenyl] urea 
N-(2-Hydroxy-3»4-dichlorophenyl]-N*-[2-chloro-5-trifluoronicthylphcnyll urea 
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N-[2-Hydro3ty-3.naphthyll-N'-[3-uifluoromethylphcnyl]urea 
N-[2'Hydroxy-5-naphthalenesulfonic acid]-N'-[2-bromophcnyl] urea; 
N-[2-Hydroxy-4-naphthalenesulfonic acid]-N*-(2-broinophcnyll urea; 
1 , 1 •.(4-Meihy 1-2-pheny lene)bis[2-ihio-3-toIy iurea] 
5 N-(2-Carboxyphenyl)-N'-phenylurea 

N-(2-Hydroxy-4-nitrophcnyl)-N'-phenylurea 
l.(2-Carboxyphcnyl)-3-(4-chlorophcnyl)urea 

2-(3.4-Dichlorophenylcarbonyldiiinino)-5-trinuoromcthylbcnzoic acid 

2-(4-Chlorophenylcarbonyldiifnino)-5-irifluoromcihylbcnzoic acid 
10 1 -(p-Anisy l)-3-(2-carboxyphcny Durea 

l-(2-Carboxyphenyl)-3-(3-nuorophenyl)urea 

l.(2-Carboxyphenyl)-3-(3-chIorophenyl)urea 

l-(m-Anisyl)-3-(2-carboxyphncyl)urea 

l-{o-Amsyl)-3-(2-carboxyphenyl)urca 
15 l-(2-Carboxyphenyl)-3-(3,4-dichlorophcnyl)urea 

l-(2-Carboxyphenyl)-3-(2.4-dichlorophetiyl)urea 

N-(5-Chloro-2-hydroxy-4-mtrophenyl)-N'-phenylurea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(4-nitrophenyl)urea 

N-[2-(2-(4-ChloroO-aininophenyl)suifonyIaraino]phcnyl]-N'-(2-bromophenyl)urea 
20 N-[2-(3-Aminophenyl)sulfonylaminophcnyll-N'-(2-bromophenyl)urea 
N-(2-Hydroxy-3=niirophcny0-N'-(2-methoxyphenyl)urca 
N-(2-Hydroxy-3-nitrophenyl)-N'-(4.methoxyphcnyl)urca 
N-(2-Hydroxy.3-iiitrophenyl)-N'-(3-trifluoroinethyphcnyl)urea 
N-(2-Hydroxy-3-niirophcnyl)-N'-(2-phcnylphcnyl)ufea 
25 N-(2-Hydroxy-3-mirophenyl)-N-(2,3dichlorophenyl)urca 
N-(2-Hydroxy-3-nitrophenyl)-N'-(4-phenylphcnyl)urca 
N-(2-Hydroxy-3-nitrophenyl)-Nr-(2,4-dimcthoxyphenyl)urea 
N-(2-HydroxyO-mtrophcnyl)-N'K2<hloro-5-trifluoroniethylphcnyl)uiea 
N-(2-Benzcncsulfonyianun<y4-cyanophcnyl)-N'-(2-incthoxyphcnyl)urea 
30 N-(2-Bcn2cncsulfonylainino-4-cyanophcnyl)-N'-(2-phenylphcnyl)urea 
N.(2.Bcnzciicsuifonylamino-4^yanophcnyl)-N'-(3-trifluoroincthyl^^^ 
N-(2-Ben2enesulftwiylamin<>-4-cyaiK)phcnyl)-N-(2,3dichlorop^^^ 
N-(2-Hydroxy-^aniidinophciiyl)-N*-(2-bromophcnyl)urca 
N-(2-Hydioxy-3,4-^icWoro phenyl) NX phenyl) urea 
35 N-C2-Hydroxy 4-cyano phenyl) N*( phenyl) urea 

N-(2-Hydroxyphcnyl 3-carboxylic acid)N'( phenyl) urea 
N-(2.Hydroxy-3-nitrophcnyl)-N'-phcnylurea 
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N-(2-Hydroxy-3-cyano phenyl ) N'(phenyl) urea 
N-(2-Hydroxy-3-cyano-4-chiorophenyl)-N*-{2-bromophenyl)urea 
N-(2-Hydroxy-3-nuorophenyI)-N'-(phenyi)urea 
N-{2-Hydroxy-3,4-dinuorophenyl)-N*-(phenyi)urea 

5 N-(2-(Benzylsulfonyiarnino)-4.cyanophenyll-N'-(2,3-dichlorophenyi)urea 

N-[2-{Phenylsuifonylamino)-4-trifluoromethyIphenyl]-N'-(2,3-dichlorophenyl)urea 
N-[2-(3-Pyridinesulfonylamino)-4-cyanophenyll-N'-(2,3-dichIorophenyl)urca 
N-[2-(5-Isoquinol!nesulfonylamino)-4-cyanophenyi]-N*-(2,3-dichJorophenyl)urea 
N-[2-(Phenylsulfonylamino)-4-cyanophenyl]-N'-(2-chlorophenyl)urea 

10 N-[(Phenylsulfonylamino)-4.cyanophenyll-N -(2-fluoro phenyl) urea 

N-[2-(Phenylsulfonylanuno)-4-cyanophenyll-N*-(2-thiomethylphenyl)urea 
N-[2-(Phenylsulfonylainino)-4-cyano phenyl]-N'-(2-trifluoromcihoxyphenyl)urea 
N-[2-(Phenylsulfonylamino)-4-cyanophenyl)-N'-(2-trifluoromcthylphenyl)urca 
N-[2-(Phenylsuifonylamino)-4-cyanophenyl]-N*-(2-mcthylphcnyl) urea 

15 N-[2-(Phenyisulfonylaniino)-4-cyano phenyl]-N^(2-mcthoxy 3-chloro phenyl) urea 
N-[2-(4-cyanophenyl)-N'-{3-fluoro phenyl) urea 

N-(2-Thiophenesulfonylamino-4-cyanophenyl)-N*-(2»3-dichlorophenyi)urea 

N-[(2-Pyrid-2-yl)thiophene-5-sulfonylainino-4-cyanophenyl]-N'-(2,3-dichlorophenyl)urea 

N-[(2-Acetaniino-4-niethyl-5-thiazolesulfonylamino-4-cyanophcnyl]-N'-(2,3- 

20 dichlorophenyUurea 

N-((2- Aminosulfonylphenyl) 4-cyano phenyl) N'-(2-inethyl 3-chloro phenyl) urea 
N-(2-BenzenesulfonyIamino-3-cyanophenyl)-N'-<2,3dichlorophenyl)urea 
N-((BenzyIsulfonylaniino)-5-cyanophenyl]-N'-(2,3-dichlorophenyl)urea 
N-[(2-Phenylsulfonylamino)-4-cyanophcnyl]-N'-(2-niirophenyl)urea 

25 N-[(2-Phenylsulfonylainino)-4-cyanophcnyl]-N*-(2-niethyl-3-nitrophenyl)urca 
N-[(2-Phenylsulfonylamino)-4-cyanophcnyl]-N'-(2-niethyl-3-aimnophcnyl)urca 
N-[(2-Phenylsulfonylaniino)-4-cyanophcnyl)-N'-(2-anunophcnyl)urea 
N-(2-(2-Pyridincsulfonylainino-4-cyanophenyl)-N*-(2,3-<lichlorophcnyl)urca 
N-(2-Benzenesulfonylanimo-3-trifluoromethylphenyl-N*-(2«3*dichlorophenyl)urea 

30 N-(4-Bcn2encsulphonylthiophene-2-sulphonylamino-4-cyanophcnyl)-N'-(2,3- 
dichlorophenyl)uiea 

N-(2-Trifluoronicthylbc2cnesulfonylanuno-4-cyanophenyl)-N'-(2,3-dichlorophenyl)urea 
N-(2-Hydroxy-4-cyanophenyl)-N'-(23-methylcncdioxyphcnyi)urea 
N-[2-(2-Nilrophenylthio)phenyl]-N*-(2-hydroxy-4-nitiophenyl)urea 
35 N-(2-Hydroxy-3-trifluoroinethylphenyl)-N'-(2,3-dichlorophenyl)urca 
N-C2-Hydroxy-3-irinuoromcthylphenyl)-hr-(2-phcnylphenyl)urca 
N-(2-Hydiroxy-4-niirophcnyl)-N'-(2-bcnzylphcnyl)urea 
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N-(2-Hydroxy-4-nitrophenyl)-N'-[2-(phenyUhiomethyl)phcnyl]urea 

N-(2-Hydroxy-4-nitro phenyI)-N'-(2-(phenyIoxymcthyI)phcnyI]urea 

N-(2-Hydroxy-4-nitrophenyl)-N'-[2-(phenylethyl)phcnyl]urea 

N-(2-Hydroxy-4-nitrophenyl)-N'-[2-(4-trinuorophcnyi)phcnyI]urea 

N-(2-Hydroxy-3-trifloromethylphcnyl)-N'-(2-mcthoxyphenyl)urea 

N-(2-Hydroxy-4-nitrophenyI)-N'-(2-acetoxyphenyI)urea 

N-(2-Hydroxy-4-niirophenyl)-N'-[2-(2-cyanophenyIthio)phenyllurea 

N-(2-Hydroxy-3-irifluoromethylphenyl)-N'-(2-chlorophcnyl)urea 

N-(2-Hydroxyethyl)-N'-(2-hydroxy-4-nitrophenyl)urea 

N-2-(Benzyoxyphenyl)-N'-(2-hydroxy-4-nitrophenyl)urca 

N-[2-(2-Thienylsulfonylamino)phcnyl]-N'-(2-hydroxy-4-nitrophcnyl)urea 

N-(2-Benzcnesulfonylamino-4-nitrophcnyl)-N'-(2,3-dichlorophcnyi)urca 

N-(2-Benzcnesulfonylamino-4-nitrophenyl)-N*-{2-bromophcnyl)urea 

N-(2-BenzyisuIfonyIamino-4-nitrophcnyI)-N'-(2-bromophenyl)urca 

N-(2-BenzylsuIfonylamino-4-nitrophcnyl)-N*-(2,3dichlorophenyl)urea 

N-[2-(3-Pyridyimcthoxy)phenyl]-N'-(2-hydroxy-4-nitrophenyI)urea 

N-t2-(4-Pyridylmcthoxy)phenyl]-N'-(2-hydroxy-4-nitrophenyl)urca 

N-[2-(MethoxycarbonyIamino)phenyl]-N'-(2-hydroxy-4-nitrophenyl)urea 

N-[2-(MethylsuIfonylainino)-4-nitrophenyl]->r-(2-bromophenyl)urea 

N-[2-(Propylsulfonyiamino)-4-nitrophcny!)-N*-(2-broraophcnyl)urca 

N-l2-(Propylsulfonylamino)-4-nitrophenyl]-N'-(2,3-dichlorophenyl)urca 

N-[[(2-acctaiTuno-4-meihyl-5-thiazolyl)sulfonylamino]-4-nitrophenyI]-N'-(2»3- 

dichlorophenyDurea 

N-[2-(3-Pyridinesulfonylamino)-4-mirophcnyl]-N*-(2,3-dichlorophcnyl)iirca 

N-[2-( 3-Pyridincsulfonylanu 

N-[2- (MethylslJfoiryianii no)-^^^ 

N-( 2-Hydroxyeth- 1 -y loxypheny l)-N'-(2-hydroxy-4-niirophcnyl)urea 

N-(2-Hydroxy-4-cyanophcnyl)-N'-(2-bcnzylaminophcnyl)urea 

N*-[2-<2-Pyridylmethoxy)phenyl]-N-(2-Hydroxy-4.nitrophenyl)urea 

N-[2-(2-Melhoxycarbonylbcnzyloxyphcnyi]-N-(2-hydroxy-4-nitrophcnyl)urea 

N-[2-(2-Carboxybcn2yloxy)phenyl)-N'-(2-hydroxy-4-nitrophcnyl)urea 

N*[2-(Benzoylamino)phenyl]-N'-(2-hydroxy-4-iutrophenyi)uiea 

Additionally exemplified compounds of Fonnula (I) include: 
N-(2-Hydroxy-4-cyanophenyl)-N*-(2-<beiizyloxy)pbeayl)urea 
N-(2-Hydroxy-4-cyanophenyl)-N-(2-(2-pyridylmcthyloxy)phenyl)urca 
N-(2-Hydroxy-4-cyanophenyl)-N'-(2-(3-pyridylmcthyloxy)phcnyl)urea 
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N-(2-Hyclroxy-4-cyanophenyl)-N'-(2-(4-pyridylmeihyloxy)phenyl)urea 

N-(2-Hydroxy-4-trifluoroacetophenone)-N'-(2-bromophenyl)urca 

N-(2-Hydroxy-4-trifluorosuifonylphenyl)-N*-(2-bromophenyl)urea 

N-(2- Hydroxy -3- bromcH4-cyanophcnyl)-N'-(2-bromopheny0urea 

N-(2-Hydroxy-3-chloro-4-cyanophenyi)-N'-(2-bromophenyl)urea 

N-(2-Hydroxy-3-irifluoromethyl-4-cyanophenyl)-N*-(2-bromophenyl)urca 

N-(2-Hydroxy-4-cyanophcnyl-3-carboxyiic acid)-N'-(2-bromophenyI)urca 

N-(2-Hydroxy-4-trifluoroacetophenone)-N'-(2,3-dichlorophenyl)urea 

N-(2-Hydroxy-4-trifluorosulfonylphenyl)-N'-(2,3-dichlorophenyl)urea 

N-(2-Hydroxy-3-bronio-4-cyanophenyl)-N*-(23-dichlorophcnyI)urea 

N-( 2- Hydroxy- 3-chloro-4-cyanophenyl)-N*-(2,3-dichlorophenyl)urca 

N-(2-Hydroxy-3-trifluoromethyl-4-cyanophcnyl)-N*-(2,3-dichlorophenyl)urea 

N-(2-Hydroxy-4-cyanophenyl-3-carboxylic acid)-N'-{2,3-dichiorophenyl)urca 

Prefered compounds of Formula (I) include: 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-methoxyphenyl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N*-(2-bromophenyl)urea 

N-(2-Hydfoxy-4-nitrophenyl)-N*-<2-phcnylphenyl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-methylthiophenyl)uica 

N-(2- Hydroxy -4-niirophenyl)-N'-(2,3-dichlorophenyl)urca 

N-(2-hydroxy 4-nitro phenyl) N*-(2-chloro phenyl) urea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2,3-meihylcnedioxyphcnyl)urca 

N-(2-Hydroxy-4-nitrophcnyl)-N'-(2-meihoxy-3-chlorophcnyl)urca 

N-(2-hydroxy 4-mtro phenyl) N'-(2-phcnyloxy phenyl) urea 

N-(3-Chloro-2-hydroxyphenyl)-N'-(bromophenyl)urea 

N-(2-Hydroxy-3-glycinemethylesicrcarbonylphenyI)-N'-(2-bromophcnyl)urea 

N-(3-Niiro-2-hydroxyphenyl)-N'-(2-bromophcnyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-bromophenyl)urea 

N-(2-HydiDxy-3,4-dichlorophcnyl)-N'-(2-bromophenyl)urca 

N-(3-Cyano-2-hydroxyphenyl)-N'-(2-bromophenyl)uiea 

N-(2-Hydroxy-4-cyanophcnyl)-N'-(2-mcthoxyphenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-phenylphenyl)urea 

N-(2-Hydorxy-4-cyanophenyl-N'-(23-<iichlorophenyl)urea 

N-(2-Hydioxy-4-cyanophenyl)-N'-(2-metfaylphenyi)Qre« 

N-(2-Hydroxy-3-cyano-4-methyipbenyl)*N'-(2-bioau)phenyl)urea 

N-<4-Cyano-2-hydroxyphenyl)-N*-(2-trifluoromethylphenyl)urea 

N-(3-TrifluoromethyU2-hydroxyphenyl)-N'*(2-bromophenyi)urea 
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N-(3-Phcnylaminocarbonyl-2-hydroxyphenyi)-N'-{2-bromophcnyl)urea 

N-(2-hydroxy 4-nitro phenyl) N'-(2-iodo phenyl) urea 

N-(2-hydroxy 4-nitro phenyl) N'(2-bromo phenyl) thiourea 

N-(2-phcnylsulfonannido)-4-cyanophenyl-N'(2-bromo phcnyl)urea 
5 (E)-N-[3-[(2-Aminocarbonyl)ethcnyI]-2-hyclroxyphcnyn-N'-(2-bromophcnyl)urea 

N-(2-Hydroxy,3.4-dichIorophenyl)-N'-(2-methoxyphenyl)urea 

N-(2-Hydroxy.3,4-dichlorophenyI)-N*-(2-phenylphenyl)urca 

N-(2-Hydroxy-3,4-dichiorophenyl)-N'-(2,3-dichlorophenyi)urca 

N-(2-Hydroxy-5-nitrophenyl)-N*-(2,3-dichlorophcnyl)urca 
10 N-(2-Hydroxy-3-cyanophenyl)-N*-(2.3dichlorophenyl)urea 

As used herein, "optionally substituted" unless specifically defined shall mean 
such groups as halogen, such as cyano, nitro, fluorine, chlorine, bromine or iodine; 
hydroxy; hydroxy substituted Ci-ioalkyU Ci-io alkoxy. such as methoxy or ethoxy; 

15 S(0)m' Ci-io alky I, wherein m* is 0. I or 2, such as methyl thio, methyl sulfinyl or 
methyl sulfonyl; amino, mono & di-subsututed amino, such as in the NR4R5 group; 
NHC(0)R4; C(0)NR4R5; C(0)ORii; S(0)2NR4R5; NHS(0)2Rl3. Cmo alkyl. such 
as methyl, ethyl, propyl, isopropyl. or t-butyl; halosubsututcd Ci-io alkyl, such CF3; an 
optionally substituted aryl. such as phenyl, or an optionally substituted arylalkyl. such 

20 as benzyl or phenethyl. opUonally substituted hetcrocylic, optionally substituted 
heterocyiicalkyl. optionally substituted heteroaryl. optionally substituted hetcroaryl 
alkyl. wherein these aryl. hetroaryl, or heterocyclic moieties may themselves be 
optionally substituted one 10 two limes by halogen; hydroxy; hydroxy substituted aUcyl; 
Ci-io alkoxy; S(O)m'Cl-l0 alkyl; amino, mono & di-substiiutcd amino, such as in the 

25 NR4R5 group; C 1-10 alkyl. or halosubstitutcd Ci-io alkyl, such as CF3. 

Rl3 is suitably C1-4 alkyl, halosubstitutcd Cm alkyl, aryl, aryl Ci-4alkyl, 
hetcroaryl. heieroarylCi.4alkyl, heterocyclic, orhcierocyclicCi^alkyl. 

Another aspect of the present invention arc the novel compounds of Formula 
30 (II). or a pharmaccutically acceptable salt thereof, as described below, which arc also 
useful in inhibiting the binding of IL-8 to its receptors in a mammal in need thereof. 
This invention also relates to the pharmaceutical compositions comprising a compound 
of Formula (fl) and a pharmaccutically acceptable diluent or carrier. Compounds of 
Formula (U) are also useful for treating a chcmokine mediated disease, wherein the 
35 chcmokine is one which binds to an IL-8 a or b receptor and which method comprises 
administering an effective amount of a compound of Formula (n)-or a pharmaccutically 
acceptable salt thereof. 
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Compounds of Formula (U) are represented by the structure: 

R. 

n(Y) 




(ID 
wherein 

X is oxygen or sulfur; 

5 R is any functional moiety having an ionizablc hydrogen and a pKa of 10 or less; 
Rl is independently selected from hydrogen; halogen; nitro; cyano; Cuio alkyl; 
halosubsiituted Ci-io alkyl; C2-10 aikenyl; Ci-io alkoxy; halosubstimtcd 
Ci-ioalkoxy; azide; S(0)tR4; (CR8R8)q S(0)tR4; hydroxy; hydroxy substituted 
Ci-4alkyl; aryl; aryl Ci-4 alkyl; aryl C2-10 alkcnyl; aryloxy; aryl Ci^ alkyloxy; 

10 heteroaryl; heteroarylalkyl; heteroaryl C2- 10 alkcnyl; hcteroaryl C 1-4 alkyloxy; 

heterocyclic, heterocyclic Ci-4alkyl; hcterocycUcCi-4alkyloxy; hcterocyclicC2-lO 
alkenyl; (CR8R8)q NR4R5; (CR8R8)q C(0)NR4R5; C2-10 alkenyl C(0)NR4R5; 
(CR8R8)q C(O)NR4Rl0; S(0)3R8; (CR8R8)q C(0)Ri i; C2-IO alkenyl C(0)Ri 1; 
C2.10 alkenyl C(0)ORi 1; (CR8R8)q C(0)ORn; (CR8R8)q OC(0)Rl l; 

15 (CR8R8)qNR4C(0)R 1 1 ; (CR8R8)q C(NR4)NR4R5; (CR8R8)q NR4C(NR5)R 1 y . 

(CR8R8)q NHS(0)2Rl3; (CR8R8)q S(0)2NR4R5' or two Rl moieties together may 
form 0-(CH2)sO- or a 5 to 6 mcmbcred unsaturated ring, and wherein the alkyi, aryl, 
arylalkyl, heteroaryl, heterocyclic moities may be optionally substituted; 
t is 0. or an integer having a value of 1 or 2; 

20 s is an integer having a value of I to 3; 

R4 and R5 are independently hydrogen, optionally substituted C1-4 alkyl, optionally 
substituted aryl, optionally substituted aryl Ci^alkyl, optionally substituted 
heteroaryl, optionally substituted heteroaryl Ci-4alkyl, heterocyclic, 
heterocyclicCi.4 alkyl, or R4 and R5 together with the nitrogen to which they arc 

25 attached form a 5 to 7 member ring which may optionally comprise an additional 
heteroatom selected £rom O/N/S; 
Y is hydrogen; halogen; nitro; cyano; halosubstituted Ci-io alkyl; Ci-io alkyl; C2-IO 
alkenyl; Ci-io alkoxy; halosubstituted Ci-io alkoxy; azide; (CR8R8)qS(0)tR4. 
(CR8R8)qOR4; hydroxy; hydroxy subsUtutcd Ci-4alkyl; aryl; aryl Cm alkyl; 

30 aiy loxy ; ary IC 1 -4 alkyloxy; aryl C2- 10 alkenyl; hcteroaryl; heteroarylalkyl; 

heteroaryl C1-4 alkyloxy; heteroaryl C2-10 alkenyl; heterocyclic, heterocyclic 
Ci.4alkyl; heicrocyclicC2-l0 alkenyl; (CR8Rg)qNR4R5; C2.10 alkcnyl 
C(0)NR4R5; (CR8R8)qC(0)NR4R5; (CR8R8)q C(O)hm4Rl0; S(0)3R8; 
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(CRgR8)qC(0)Ri i; 02-10 alkenylC(0)R 1 1 ; (CR8R8)qC(0)ORl i; 

C2.l0alkenylC(O)ORl i; {CR8R8)qOC(0) Ri i; {CR8R8)qNR4C(0)Ru; 

(CR8R8)q NHS(0)2Rb; (CR8R8)q S(0)2NR4R5; (CR8R8)qC(NR4)NR4R5; 

(CR8R8)q NR4C(NR5)Ri i; or two Y moieties together may form 0-(CH2)sO- or a 
5 5 to 6 membered unsaturated ring; and wherein the alkyl, aryl, arylalkyh hcieroaryl, 

heteroaryl alkyl, heterocyclic, heterocyclicalkyl groups may be optionally 

substituted; 
q is 0 or an integer having a value of 1 to 10; 
n is an integer having a value of I to 3; 
10 m is an integer having a value of 1 to 3; 

R6 and R? are independently hydrogen or a Ci-4 alkyl group, or R^ and R7 together 

with the nitrogen to which they are attached form a 5 to 7 member ring which ring 
may optionally contain an additional heteroatom which heteroatom is selected from 
oxygen, nitrogen or sulfur; 
15 Rg is hydrogen or C 1 .4 alkyl; 
R 10 is C 1-10 alkyl C(0)2R8; 

Rl 1 is hydrogen, optionally substituted C1.4 alkyl, optionally substituted aryl, 

optionally substituted aryl Ci-4alkyl, optionally substituted heteroaryl. optionally 
substituted heteroarylCi.4alkyl, optionally substituted heterocyclic, or optionally 
20 substituted heterocyclicCi^alkyl; 

R 12 is hydrogen, C 1 -10 alkyl, optionally. substituted aryl or optionally substituted 
arylalkyl; 

R 1 3 is suitably C 1 alkyl, aryU aryl C 1 ^alkyl. heteroaryl, heteroarylC i-4aikyl, 
heterocyclic, or heierocyclicC 1 -4alkyl; 
25 Rb is NR6R7. alkyl, aryl, aryl Cj^ alkyl, aryl €2^ alkcnyl, heteroaryl, heteroaryl 
C1.4 alkyl, hcteroarylC2-4 alkenyl, heterocyclic, heterocyclic alkyl, 
heterocyclic alkenyl, or camphor, all of which groups may be optionally 

substituted; 
E is optionally selected from 



30 




the asterix * denoting point of attachment of the ring, with at least one E being present; 
or a pharmaceutically acceptably salt thereof. 



20- 



wo yra9743 



PCT/tfS96/13632 



10 



15 



Suitably, the variables for Formula (11), such as X, R, Rl> R4 . Rs. R6, R?. Rfi* 
R9. Y. Ra, Rb, Rc. n. m, and s terms, etc. are as defined in Formula (I) above. The E 
ring denoted by its point of attachment through the asterix (*) may optionally be 
present. If if it is not present the ring is a phenyl moiety which is substituted by the R 
and Ri terms as shown. At least one E ring is necessary. The E ring may be substituted 
by the Ri or Y moiety in any ring, saturated or unsaturated, and is shown for purposes 
herein substituted only in the unsaturated ring(s). 

Another aspect of the present invention are the novel compounds of Formula 
(Ila), (lib) and (He) which arc similar to those described herein for Formulas (la), (lb) 
and (Ic) but which require one of the two phenyl rings to posses an E ring. 

Suitably, for compounds of Formula (Ila-c), the variables arc as defined herein 
for Formulas (I) and (II). 

Compounds of Formula (Ila) are represented by the structure: 



wherein 

X is oxygen or sulfur; 
R is -NHS(0)2Rb; 

Ra is an alkyl, aryl, arylCi-4alkyl, heteroaryl. heteroaryl CMalkyl, heterocyclic, or a 
heterocyclic Ci^aUcyl moiety, all of which may be optionally substimted; 

Rb is a NR6R7, alkyl, aryl, arylCi-4alkyl. aryl C2-4alkcnyl, heteroaryl, 
hcteroarylCi-4alkyl, hctcroarylC2^ aUcenyl, heterocyclic, or heterocyclic 
C 1 ^alkyl. or a heterocyclic C2-4alkcny I moiety, camphor, all of which may be 

optionally substituted one to three times independently by halogen; nitro; 
halosubstituted Ci^ alkyl; C1-4 alkyl; Ci^ alkoxy; NR9C(0)Ra; S(0)m'Ra. 
C(0)NR6R7. S(0)3H, or C(0)OCi^ alkyl; 

R6 and R7 are independently hydrogen or a Ci^ alkyl group, or R6 and R? together 
with the nitrogen to which they are attached form a 5 to 7 member ring which ring 
may optionally contain an additional heteroatom which heteroatom is selected from 
oxygen, nitrogen or sulfur, which ring may be optionally substitued; 

R9 is hydrogen or a Ci-4 alkyl, preferably hydrogen; 




(Ila) 
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Rl is independently selected from hydrogen; halogen; nitro; cyano; Ci.io alkyl; 
haJosubstituied Ci-io alkyl; C2-10 alkenyl; Ci-lO alkoxy; halosubstituted 
Ci-ioalkoxy; azide; S(0)tR4; (CRgRg)q S(0)tR4; hydroxy; hydroxy substituted 
Ci-4alkyl; aryl; aryl Ci-4 alkyl; aryl C2-10 alkenyl; aryloxy; aryl C1-4 alkyloxy; 
hctcroaryi; heteroarylalkyl; heteroaryl C2-IO alkenyl; heteroaryl C1-4 alkyloxy; 
heterocyclic, heterocyclic Ci-4alkyl; heterocyclicCi-4alkyloxy; hctcrocyclicC2-lO 
alkenyl; (CR8R8)q NR4R5; (CR8R8)q C(0)NR4R5; C2-IO alkenyl C(0)NR4R5; 
(CR8R8)q C(O)NR4Ri0; S(0)3R8; (CR8R8)q C{0)Ri 1; €2-10 alkenyl C(0)Ri 1; 
C2- 1 0 alkenyl C(0)OR 1 1 ; (CR8R8)q C(0)OR { { ; (CR8R8)q OC(0)R 1 1 . 
(CR8R8)qNR4C(0)Ri i; (CR8R8)q C(NR4)NR4R5; (CR8R8)q NR4C(NR5)Ri 
(CR8R8)q NHS(0)2Ri3; (CR8R8)q S(0)2NR4R5, or two Ri moiedes together may 
form 0-(CH2)$0- or a 5 to 6 mcmbered unsaturated ring, and wherein the alkyl, aryl. 
arylaikyl. heteroaryl, heterocyclic moities may be optionally substituted; 

t is 0, or an integer having a value of 1 or 2; 

s is an integer having a value of 1 to 3; 

R4 and R5 are independently hydrogen, optionally substituted Ci^ alkyl, optionally 
substituted aryl, optionally substituted aryl Ci^alkyl. optionally substituted 
heteroaryl, optionally substituted heteroaryl Ci-4alkyl. heterocyclic, 
heterocyclicCi-4 alkyl, or R4 and R5 together with the nitrogen to which they are 
attached form a 5 to 7 member ring which may optionally comprise an additional 
heteroatom selected from O/N/S; 

Y is hydrogen; halogen; nitro; cyano; halosubstituted Ci- 10 alkyl; Cj. 10 alkyl; C2-IO 
alkenyl; Ci-iQ alkoxy; halosubstituted Ci-io alkoxy; azide; (CR8Rg)qS(0)tR4. 
(CR8R8)qOR4; hydroxy; hydroxy substituted Ci-4alkyl; aryl; aryl C1-4 alkyl; 
aryloxy; arylCi-4 alkyloxy; aryl C2-IO alkenyl; heteroaryl; heteroarylalkyl; 
heteroaryl Ci^ alkyloxy; heteroaryl C2-IO alkenyl; heterocyclic, heterocyclic 
Ci^alkyi; hetcrocyclicC2-lO alkenyl; (CRgR8)qNR4R5; C2-IO alkenyl 
C(0)NR4R5; (CR8R8)qG(0)NR4R5; (CR8R8)q C(O)NR4Rl0; S(0)3R8; 
(CR8R8)qC(0)Rii; C2-IO alkenylC(0)Rii; (CRgR8)qC(0)0Ru; 
C2-10alkcnylC(O)ORn; (CR8R8)qOC(0) Rn; (CR8R8)qNR4C(0)Rii; 
(CRsRgM NHS(0)2Rb; (CR8R8)q S(0)2NR4R5. (CR8R8)qC(NR4)NR4R5; 
(CR8R8)q NR4C(NR5)Ri 1; or two Y moieties together may form 0-(CH2)sO- or a 

S to 6 membered unsaturated ring; and wherein the alkyl, aryl, arylaikyl, heteroaryl, 
heteroaryl alkyl, heterocyclic, heterocyclicalkyl groups may be optionally 
substituted; 

q is 0 or an integer having a value of I to 10; 

n is an integer having a value of 1 to 3; 
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m is an integer having a value of I to 3; 
R8 is hydrogen or Ci-4 alkyl; 
R 10 is C 1-10 alkyl C(0)2R8; 

Rl I is hydrogen, optionally substituted Ci-4 alkyl, optionally substituted aryl, 
5 optionally substituted aryl C i^alkyl, optionally subsututed heteroaryl, optionally 

substituted heteroarylC i .4alky 1. optionally substituted heterocyclic, or optionally 

substituted heterocyclicC i -4alky 1; 
Rl2 is hydrogen, Ci- 10 alkyl. optionally substituted aryl or optionally substituted 

arylalkyl; 

Rl3 is suitably C1.4 alkyl, aryl, aryl Ci.4alkyl, hcteroaryl, heteroaiylCi-4alkyl, 

heterocyclic, or heterocyclicC i-4alkyl; 
E is optionally selected from 







the asterix ♦ denoting point of attachment of the ring; with the proviso that at least one 
15 E ring being present; 

or a pharmaceutically acceptably salt thereof. 

Formula (lib) compounds contain the R functionality of X1R2 wherein R2 is R2 
is a substituted aryl heteroaryl, or heterocyclic ring which ring has a functional moiety 
20 providing the ionizable hydrogen having a pKa of 10 or less; and the remaining 
variables as defined above for compounds of Formula (I) and (II). 

Formula (lie) compounds contain the R functionality XiH, wherein Xi is 
oxygen or sulfur and the remainder of the variables are as defined in Formula (I) and 
25 (11) above. 

Exemplified compounds of Formula (II) include: 
N-[2-hydroxy-5-indanone]-N'-[2-bromophenyl] urea; 
N-[ 1 -hydroxyfluorenel-N'-[2-bromophenyl] urea; 
30 N-[3-hydroxy-9, 10-anthraquinon-2-yl]-N'-(2-bromophenyl] urea 
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Another aspect of the present invention are the novel compounds of Formula 
(m), or a phannaceutically acceptable salt thereof, as described bel w. which are also 
useful in inhibiting the binding of IL-8 to its receptors in a manunal in need thereof. 
This invention also relates to the pharmaceutical compositions comprising a compound 
of Formula (III) and a pharmaceutically acceptable diluent or carrier. Compounds of 
Formula (III) are also useful for treating a chemokine mediated disease, wherein the 
chemokine is one which binds to an EL-S a or b receptor and which method comprises 
administering an effective amount of a compound of Formula (III) or a 
pharmaceutically acceptable salt thereof. 

Compounds of Formula (HI) are represented by the structure: 



wherein 

X is oxygen or sulfur; 

R is any functional moiety having an ionizable hydrogen and a pKa of 10 or less; 

Rl is independently selected from hydrogen; halogen; nitro; cyano; Ci-io aikyl; 
halosubstituted C i. lo alkyt; C2-IO ^enyl; Ci-io alkoxy; halosubstituted 
Ci-ioalkoxy; azide; S(0)iR4; (CR8R8)q S(0)tR4; hydroxy; hydroxy substituted 
Ci^alkyl; aryl; aryl Ci^ aikyl; aryl C2-IO alkenyl; aryloxy; aryl C1-4 aikyloxy; 
heteroaryl; heteroarytalkyl; heteroaiyl C2-IO alkenyl; heteroaiyl Ci^ aikyloxy; 
heterocyclic, heterocyclic C 1 ^alkyl; heterocyclicC 1 .4alkyloxy ; heterocyclicC2. 10 
alkenyl; (CR8Rg)q NR4R5: (CRgR8)q C(0)NR4R5; C2-IO alkenyl C(0)NR4R5; 
(CR8Rg)q C(O)NR4Rl0; S(0)3Rg; (CR8R8)q C(0)Rii; C2.10 alkenyl C(0)Rn; 
C2-IO alkenyl C(0)ORn; (CR8R8)q C(0)ORii; (CR8R8)q OC(0)Ri i; 
(CR8R8)qNR4C(0)Ru; (CRgR8)q C(NR4)NR4R5; (CR8R8)q NR4C(NR5)Rn. 
(CR8R8)q NHS(0)2Ri3; (CR8R8)q S(0)2NR4R5. or two Ri moieties together may 
form CKCH2)sO- or a 5 to 6 membered unsaturated ring, and wherein the aikyl, aryl, 
arylaikyl. heteroaryl. heterocyclic moities may be optionally substituted; 

q is 0 or an integer having a value of 1 to 10; 

t is 0, or an integer having a value of 1 or 2; 

s is an integer having a value of 1 to 3; 

R4 and Rs are independently hydrogen, optionally substituted Ci^ aikyl, optionally 
substituted aryl, optionally substituted aryl Ci.4alkyi, optionally substimted 



(Y)n 
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heteroaryl, optionally substituted heieroaryl C]^alkyl, heterocyclic, 
heterocyclicCi-4 alkyl, or R4 and R5 together with the nitrogen to which they are 
attached form a 5 to 7 member ring which may optionally comprise an additional 
heteroaiom selected from O/N/S; 
Y is hydrogen; halogen; nitro; cyano; halosubstituted Ci-io alkyl; Ci-iO alkyl; C2-10 
alkenyl; Ci-io alkoxy; halosubstituted Ci- 10 alkoxy; azide; (CR8Rg)qS(0)tR4, 
(CR8R8)qOR4; hydroxy; hydroxy substituted Ci-4alkyl; aryl; aryl Ci^ alkyl; 
aryloxy; arylCi-4 alkyloxy; aryl C2-10 alkenyl; heteroaiyl; heteroarylalkyl; 
heteroaryl C1-4 alkyloxy; heteroaryl C2-10 alkenyl; heterocyclic, heterocyclic 
Ci.4alkyl; heterocyclicC2-10 alkenyl; (CR8Rg)qNR4R5; C2-IO alkenyl 
C(0)NR4R5; (CR8R8)qC(0)NR4R5; (CR8R8)q C(O)NR4Rl0; S(0)3Rg; 
(CR8R8)qC(0)Ri 1; C2-10 aikenylC(0)R 1 1 ; (CR8R8)qC(0)ORi 1; 
C2-l0alkenylC(O)ORl 1; (CR8R8)qOC(0) Ri 1; (CR8Rg)qNR4C(0)Ri i; 
(CR8R8)q NHS(0)2Rb; (CR8R8)q S(0)2NR4R5; (CR8R8)qC(NR4)NR4R5; 
(CR8R8)q NR4C(NR5)Ri 1; or two Y moieties together may form 0-(CH2)sO- or a 

5 to 6 membered unsaturated ring; and wherein the alkyl. aryl. arylalkyU heteroaryl, 
heteroaryl alkyl, heterocyclic, heterocyclicalkyl groups may be optionally 
substituted; 

n is an integer having a value of 1 to 3; 

m is an integer haying a value of 1 to 3; 

R6 and R7 are independently hydrogen or a C1-4 alkyl group, or R6 and R7 together 
with the nitrogen to which they are attached form a 5 to 7 member ring which ring 
may optionally contain an additional heteroatom which heteroatom is selected from 
oxygen, nitrogen or sulfur; 

Rg is hydrogen or C1-4 alkyl; 

R 10 is C 1-10 alkyl C(0)2Rg; 

Rl 1 is hydrogen, optionally substituted Ci^ alkyl, optionally substituted aryl, 

optionally substituted aryl Ci.4aikyl, optionally substituted heteroaryl, optionally 
substituted heteroarylCi^alkyl, optionally substituted heterocyclic, or optionally 
substituted heterocyclicCi^alkyl; 

R12 is hydrogen, Ci-io alkyl, optionally substituted aryl or optionally substimted 
arylalkyl; 

Rl3 is suitably C1-4 alkyl, aryl, aryl Ci-4alkyl, heteroaryl, heteroarylCi«4aIkyl, 

heterocyclic, or heterocyclicCi^alkyl; 
R)> is NR^7, alkyl, aryl, aryl alkyl, aryl alkenyl, heteroaryl, heteroaryl 
alkyl, heteroarylC2-4 alkenyl, heterocyclic, heterocyclic alkyl. 
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heterocyclic C2.4 alkcnyl, or camphor, all of which groups may be optionally 

substituted; 
E is optionally selected from 






5 the asierix * denoting point of attachment of the ring; 
or a pharmaceuiically acceptably salt thereof. 

Suitably, the variables, etc. for Formula (HI) are the same as those defined for 
Formula (1) above* such as for example the R, Rj and Y variables. Suitably the E term 

10 is the same as previously defined for Formula (II). 

Exemplified compounds of Formula (III) include: 
N-(2-Hydroxy-4-nitrophenyl)-N-(3-mcthoxy-2-ihicnyl)urca; and 
N-(2-hydroxy-5-nitrophenyl)-N-(3-methoxy-2-thienyl)urca. 

15 

Another aspect of the present invcntipn is the novel compounds of Formula (la), 
a subset of compounds of Formula (I) useful for treating a chemokinc mediated disease 
as defined herein. This invention also relates to the pharmaceutical compositions 
comprising a compound of Formula (la) and a phannaceutically acceptable diluent or 
20 carrier. 

The compounds of Formula (la) are represented by the sirucuture: 

NHS(0)2F\, 

wherein 
25 X is oxygen or sulfur; 

Ra is an alky I aryl, arylCMaWcyl, heieroaryl, hctcroaryl Ci-4alkyl, hcterocycUc, or a 

heterocyclic C Malkyl moiety, ail of which may be optionally substituted; 
Rb is a NR6R7, alkyl, aryU arylC i^alkyl, aiyl C2-4alkcnyl heteroaiyl, 

hcteroarylCi-4alkyl hctcroarylC2-4 alkenyK heterocyclic, or heterocycUc 
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Ci-4aJkyL or a heterocyclic C2-4^kenyl moiety, camphor, all of which may be 

optionally substituted one to three times independently by halogen; nitro; 
halosubstituted C1-4 alkyl; C1-4 alkyl; C1.4 alkoxy; NR9C(0)Ra; S(0)ni*Ra. 
C(0)NR6R7, S(0)3H, or C(0)0Ci-4 alkyl; 

and R7 are independently hydrogen, or a C1-4 aJkyl group, or R6 and R7 together 
with the nitrogen to which they are attached form a 5 to 7 member ring which ring 
may optionally contain an additional heteroatom which heteroatom is selected from 
oxygen, nitrogen or sulfur, which ring may be optionally substitued; 
R9 is hydrogen or a Ci-4 alkyl. preferably hydrogen; 

Rl is independently selected from hydrogen; halogen; nitro; cyano; Ci-io alkyl; 
halosubstituted Ci-io alkyl; C2-IO alkenyl; Ci-io alkoxy; halosubstituted 
Ci-ioalkoxy; azide; S(0)tR4; (CRgRs)^ S(0)tR4; hydroxy; hydroxy subsututcd 
Ci-4alkyl; aryl; aryl C1-4 alkyl; aryl C2-IO alkenyl; aryloxy; aryl Ci^ alkyloxy; 
heteroaiyl; heteroarylalkyl; heteroaryl C2-IO alkenyl; heteroaryl C1-4 alkyloxy; 
heterocyclic, heterocyclic Ci-4alkyl; hetcrocycUcCi-4alkyloxy; hcierocycIicC2-lO 
alkenyl: (CR8R8)q NR4R5; {CR8R8)q C(0)NR4R5; C2.IO alkenyl C(0)NR4R5; 
(CRgR8)q C(O)NR4Rl0; S(0)3R8; (CR8R8)q C(0)Ri 1; C2-IO alkenyl C(0)Ri 1: 
C2. 10 alkenyl C(0)ORi 1 ; (CR8R8)q C(0)OR 1 1 ; (CR8R8)q CX:(0)Rl 1 ; 
(CR8R8)qNR4C(0)Ri i; (CR8R8)q C(NR4)NR4R5; (CR8R8)q NR4C(NR5)Ri j. 
(CR8R8)q NHS(0)2Ri3; (CR8R8)q S(0)2NR4R5. or two Ri moieties together may 
form 0-(CH2)sO- or a 5 to 6 membered unsaturated ring, and wherein the. alkyl, aryl. 
arylalkyl, heteroaryl, heterocyclic moities may be optionally substituted; 

t is 0, or an integer having a value of I or 2; 

s is an integer having a value of 1 to 3; 

R4 and R5 are independently hydrogen, optionally substituted Ci^ alkyl, optionally 
substituted aryl, optionally substituted aryl Ci^alkyl, optionally substituted 
heteroaryl. optionally substituted heteroaryl Ci.4alkyl, heterocyclic, 
heterocyclicCi^ alkyl, or R4 and Rs together with the nitrogen to which they are 
attached form a 5 to 7 member ring which may optionally comprise an additional 
heteroatom selected from O/S/S; 

Y is hydrogen; halogen; nitro; cyano; halosubstituted Ci-io alkyl; Ci.io alkyl; C2-IO 
alkenyl; Cmq alkoxy; halosubstinited Ci-io alkoxy; azide; (CR8R8)qS(0)tR4, 
(CR8R8)qOR4; hydroxy; hydroxy substituted Ci.4alkyl; aryl; aryl C1-4 alkyl; 
aryloxy; arylCi.4 alkyloxy; aryl €2-10 alkenyl; heteroaryl; heteroarylalkyl; 
heteroaryl Ci^ alkyloxy; heteroaryl C2-IO alkenyl; heterocyclic, heterocyclic 
Ci-4alkyl; heterocyclicC2-lO alkenyl; (CR8R8)qNR4R5: C2-I0 alkenyl 
C(0)NR4R5; (CR8R8)qC(0)NR4R5; (CR8R8)q C(O)NR4Rl0; S(0)3R8; 



-27- 



wo 97/29743 PCT/US96/13632 

(CR8R8)qC(0)Rn; C2.I0 alkcnylC(0)Ru; (CR8R8)qC(0)ORi i; 

C2.l0alkenyiC(O)ORl i; (CR8R8)qOC(0) Rl i; (CR8R8)qNR4C(0)Ri i; 

(CR8R8)q NHS(0)2Rb; fCR8R8)q S(0)2NR4R5; (CR8R8)qC(NR4)NR4R5; 

(CR8R8)q NR4C(NR5)Ri i; or two Y moieties together may form 0-(CH2)sO- or a 
5 5 to 6 membered unsaturated ring; and wherein the alkyl, aryl, arylalkyl. hetcroaryl, 

heteroaryl alkyl, heterocyclic, hcterocycUcalkyl groups may be optionally 

substituted; 
q is 0 or an integer having a value of I to 10; 
n is an integer having a value of 1 to 3; 
10 m is an integer having a value of 1 to 3; 
Rg is hydrogen or Ci-4 alkyl; 
RlO is Cmo alkyl C(0)2R8; 

Rll is hydrogen, optionally substituted C alkyU optionally substituted aryU 

optionally substituted aryl Ci.4alkyU optionally substituted heteroaryl. optionally 
1 5 substituted heteroary IC i -4alkyl, optionally substituted heterocyclic, or optionally 

substituted heterocyclicCi-4alkyl; 
Rl2 is hydrogen, Ci-10 alkyl, optionally substituted aryl or optionally substituted 

arylalkyl: 

Rl3 is suitably Ci^ alkyl, aryl, aryl CMalkyl, heteroaryl, hcteroarylCi,4alkyl, 
20 heterocyclic, or heterocyclicC Malkyl; 
or a pharmaccutically acceptably salt thereof. 

Suitably, the variables for Formula (la) arc the same as those defined for 
Formula (I) above, such as for examples the R, Ri, and Y variables. A preferred ring 
25 substitution for the Ri variable is monosubstitutcd in the 3-position, or the 4- position, 
or di-substiiutcd in the 3,4- position. The substituent group is suitably an electron 
withdrawing moiety. Preferably Rl is nitro, halogen, cyano, trifluoromcthyl group, or 

C(0)NR4R5. 

While Y may be substituted in any of the 5 ring positions, preferably the ring 
30 with the Y moiety is mono-substituted in the 2-position or 3- position, with the 4- 

prcfcrably being unsubstitutcd. If the ring is di-substituted, substituents are preferably 
in tiie r-, 3 - positions of a monocyclic ring. While both Ri and Y can botii be 
hydrogen, it is prefered that at least one of die rings be substituted, preferably both rings 
are at least mono-substituted, i.e. n amd m are each equal to 1 or more. 
35 Y is more preferably a mono-substituted halogen, disubstituted halogen, mono- 

substituted alkoxy, disubstituted alkoxy. metiiylenedioxy, aryl, or alkyl, preferably tiiesc 
groups arc substituted in the 2'- position or 2'-,3'-position, 
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Exemplified compounds of Formula (la) are 
N-(4-Nitro 2-(phenylsulfonylamino)phenyl)-N -phenyl urea 
N-[(2-Phenylsulfamido) 4-cyanophenyl]- N'-(2-bromo phenyl) urea 

5 N-(2-(Aniino sulfonamide phenyl) phenyl) N -(2-bromo phenyl) urea 
N-(2-( Amino suifonyl styryl) phenyl) N*-(2-bromo phenyl) urea 
2-[(3,4 Di-mcthoxyphenylsulfonyl)amino] phenyl) N'-(2-bromo phenyl) urea 
N-(2-[(4-Aceiamidophenylsulfonyl)amino] phenyl) N'-(2-bromo phenyl) urea 
N-(2-( Amino suifonyl (2-thiophene) phenyl) N'-(2-bromo phenyl) urea 

10 N-(2-( Amino suifonyl (3-tolyl) phenyl) N'-(2-bromo phenyl) urea 

N-(2-< Amino suifonyl (8-quinolinyl)) phenyl) N'-(2-bromo phenyl) urea 
N-(2-( Amino suifonyl benzyl) phenyl) N'-(2-bromo phenyl) urea 
N-[2-[[[2-(Trifluoromethyl)phenyi]sulfonyl]amino]phenyl]-N'-(2-bromophenyl)urca 
N-(2-Bromophenyl)-N'-[2-dimethylaminosulfonylamino]phenyl]urea 

15 N-[2-{Phenethylsulfonylamino)phenyl]-N'-(2-bromophcnyl)urea 

N-(2-[(2-Acetamido-4-melhylthiazol-5-yl)sulfonylamino)phenyl]-N'-(2- 
bromophenyDurca 

N-[2-[(2,3-Dichlorothien-5-yl)]sulfonylaminolphenyl]-N'-(2-bromophcnyl)urea 
N-[2-[(3,5-Bistrifluoromelhylphcnyl)sulfonylamino)phenyl]-N*-(2-bromophenyl)urea 

20 N-(2-[(2-Benzyl)sulfonylamino]-(5-trifluoromethyl)phenyl3-N*-(2-bromophenyl)urea 
N-t2-(2-(3-Nitrophenyl)sulfonylamino3pheriyll-N*-(2-brombphenyl>urca 
N-[2-I2-(4.Phenoxyphenyl)sulfonylamino]phcnyl]-N'-(2-bromophcnyl) urea 
N-[[2-( IS)- lO-Camphorsulfonylaminolphenyll-N -(2-bromophenyl)urea 
N-[[2-( 1 R)- lO-Camphorsulfonyiamino]phenyl]-N'-(2-bromophenyl)urea 

25 N-[2-(2-(2-Nitro-(4-trifluoromethyl)phenyl)sulfonylamino]phenyl-N'-(2- 
bromophenyDurea 

N-[2-(2-Amino-(4-trifluoromeihyl) phenyl) sulfonylamino] phenyl]- N -(2- 

bromophenyOurea 
N-[2-(aminosulfonyl phcnyl)-3-aminophcnyl] N'-(2-bromo phenyl) urea 

30 N-(2-[2-(4-Chioto-3-aminophenyl)sulfonylamino]phenyl]-N'-(2-bromophcnyl)urca 
N-[2-(3-Aminophcnyl)sulfonylaniinophcnyl]-N'-(2-bronBophcnyl)urca 
N-(2-Bcnzenesulfonylamino-4-cyanophenyl)-N'-<2-methoxyphenyl)urea 
N-(2-Benzencsulfonylamino-4-cyanophenyl)-N'-(2-phcnylphcnyl)urea 
N-(2-Benzenesulfonylamino-4-cyanophenyl)-N'-(3-tiifluoromcthylphenyl)urea 

35 N-(2-Ben2enesulfonylamino^yanophenyl)-N'-(2,3dichIorophcnyl)uica 
N-[2-(Bcnzylsulfonylamino)-4^yanophenyl]-N'-(23-<iichlorophcnyl)urea 
N-[2-(Phcnylsulfonylainino)-4-trifluoPomcthylphcnyI]-N'-(23-dichlorophenyl)urca 
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N-[2-(3-Pyridinesulfonylamino)-4-cyanophenyl]-N'-(2,3-dichJorophenyI)urea 
N-[2-(5-Isoquinoiinesulfonylamino)-4-cyanophcnyl]-N'-(2,3-dichlorophcnyI)urea 
N-[2-(Phcnylsulfonylamino)-4-cyanophenyl]-N'-(2-chlorophenyl)urca 
N-[(Phenyisuifonylamino)-4-cyanophcnyl]-N'-(2-fluoro phenyl) urea 
N-(2-fPhenylsulfonylamino)-4-cyanophcnyl]-N'-(2-thioniethylphenyl)urca 
N-{2-(Phenylsulfonylamino)-4-cyano phenyl)-N'-(2-trifluoromcthoxyphenyI)urca 
N-[2-(Phenylsulfonylanuno)-4-cyanophcnyI]-N'-(2-trifluoromcthylphcnyl)urca 
N-[2-(Phenyisulfonylamino)-4-cyanophenyI]-NX2-methylphenyl) urea 
N-[2-(Phcnylsulfonylainino)-4-cyano phenyl]-N'-(2-methoxy 3-chloro phenyl) urea 
N-(2-(4-cyanophenyl)-N -(3-fluoro phenyl) urea 

N-(2-ThiophenesulfonyIamino-4-cyanophcnyl)-N*-(2,3-dichlorophcnyl)urea 
N-((2-Pyrid-2-yl)thiophene-5-sulfonylamino-4-cyanophcnyl]-N*-(2,3-dichiorophenyI)urea 
N-((2-Acetainino-4-nieihyl-5-thiazolcsulfonylanuno-4-cyanophcnyl]-N'-(2,3- 
dichlorophenyOurea 

N-((2-aniinosulfonylphenyl) 4-cyano phenyl) N'-(2-methyl 3-chloro phenyl) urea 

N-(2-benzcnesulfonylamino-3-cyanophenyl)-N*-(2,3dichlorophcnyl)urea 

N-[(Benzylsulfonyiamino)-5-cyanophenyl]-N*-(2,3-dichiort)phenyl)urea 

N-((2-Phcnylsulfonylainino)-4-cyanophenyl]-N*-(2-nitrophcnyl)urea 

N-[(2-Phenylsulfonylanuno)-4-cyanophcnyl]-N'-(2-mcthyl-3-ciitrophcnyI)urea 

N-[(2-Phenylsulfonylamino)-4-cyanophcnyl]-N*-(2-methyl-3-aminophenyl)urea 

N-[(2-Phenylsulfonylamih6)-4^yMophenyl>-N'-(2-aininophenyl)urea 

N-(2-(2-pyridinesulfonyiamino-4-cyanophenyi)-N'-(2,3-dichlorophenyl)urea 

N-(2-Benzenesulfonylamino-3-trifluoromcthylphcnyl-N'-(2,3-dichlorophcnyl)urea 

N-(4-Benzenesulphonylthiophene-2-sulphonylamino-4-cyanophenyl)-N*-(2J* 

dichiorophenyDurea 

N-( 2 -Trifluoromethy Ibezenesulf ony lamino-4-cyanophenyl)-N*-(2,3 -dichloropheny Durea 

N-[2-(2-Thienylsulfonylamino)phenyll-N'-(2-hydroxy-4-nitrophenyl)urca 

N-(2-Bcnzencsulfonylainino-4-mtrophenyl)-N'-(2,3-dichlorophcnyl)urea 

N-(2'Benzenesulfonylanuno^nitropheayl)-N'-(2-bromophenyi)urea 

N-(2-Benzylsulfonylainino-4-nitrophenyl)-N*-(2-bromophenyl)urea 

N-(2-Benzy!sulfonylamino-4-nitrophenyi)-N*.(2,3dichlorophenyl)urea 

Another aspect of the present inventioo is the novel compounds of Formula (lb), 
a subset of compounds of Formula (I) useful for treating a chemolcine mediated disease. 
This invention also relates to the pharmaceutical compositions comprising a compound 
of Formula (lb) and a pharmaceutically acceptable diluent or carrier. 

The compounds of Formula (lb) are represented by the structure: 
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X^R2 




wherein 

X is oxygen or sulfur: 

X I is oxygen or sulfur; 

Rl is independently selected from hydrogen; halogen; nitro; cyano; Ci-iO alkyl; 
halosubstituted Ci.iO alkyl; C2-iO alkenyl; C\.\o alkoxy; halosubstituted 
CMoalkoxy; azide; S(0)tR4; (CR8R8)q S(0)tR4; hydroxy; hydroxy substituted 
Ci-4alkyl; aryi; aryl C1.4 alkyl; aryl C2-IO alkenyl; aryloxy; aryl C1-4 alkyloxy; 
heteroaryl; heteroarylalkyl; heteroaryl C2-10 alkenyl; hetcroaryl C1-4 alkyloxy; 
heterocyclic, heterocyclic Ci-4alkyl; hcterocyclicCi-4alkyloxy; hetcrocyclicC2-10 
alkenyl; (CR8R8)q NR4R5; (CR8R8)q C(0)NR4R5; C2.IO alkenyl C(0)NR4R5; 
(CR8R8)q C(O)NR4Rl0; S(0)3R8; (CR8R8)q C(0)Rii; C2.10alkcnyl C(0)Rii; 
C2.10 alkenyl C(0)ORn; (CR8R8)q C(0)ORii; (CR8R8)q OC(0)Rii; 
(CR8R8)qNR4C(0)Rl 1; (CR8R8)q C(NR4)NR4R5; (CR8R8)q NR4C(NR5)Rn; 
(CR8R8)q NHS(0)2Ri3; (CR8R8)q S(0)2NR4R5; or two Ri moieties together 
may form 0-(CH2)sO- or a 5 to 6 mcmbcrcd unsaturated ring, and wherein the 
alkyl, aiyt. arylalkyl, heteroaryl, heterocyclic moities may be optionally substituted; 

t is 0, or an integer having a value of I or 2; 

s is an integer having a value of I to 3; 

R2 is a substituted aiyl, heteroaryl, or heterocyclic ring which ring has a functional 

moiety providing the ionizable hydrogen having a pKa of 10 or less; 

R4 and R5 are independently hydrogen, optionally substituted Ci^ alkyl, optionally 
substituted aryl, optionally substituted aryl Ci.4alkyl, optionally substituted 
heteroaryl, optionally substituted heteroaryl Ci.4aikyl, heterocyclic, 
heterocyclicCi^ alkyl, or R4 and R5 together with the nitrogen to which they are 
attached form a 5 to 7 member ring which nuiy optionally comprise an additional 
heteroatom selected from CVN/S; 

Y is hydrogen; halogen; nitro; cyano; halosubstituted Ci. 10 alkyl; Ci-io alkyl; C2.IO 
alkenyl; Ci. 10 alkoxy; halosubstimted Cl.io alkoxy; azide; (CR8Rg)qS(0)tR4. 
(CR8R8)qOR4; hydroxy; hydroxy substituted Ci.4aikyl; aryl; aryl Cm alkyl; 
aryloxy; arylCi^ alkyloxy; aryl C2.10 alkenyl; heteroaiyl; heteroarylalkyl; 
heteroaryl C1-4 alkyloxy; heteroaryl C2-IO alkenyl; heterocyclic, heterocyclic 
Ci^alkyl; heterocyclicC2.10 alkenyl; (CR8R8)qNR4R5; C2-10 alkenyl 
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C(0)NR4R5; (CRgR8)qC(0)NR4R5; (CRgR8)q C(O)NR4Rl0; S(0)3R8; 
(CR8R8)qC(0)Rn; 02-10 aikcnylC(0)Ri i; (CR8R8)qC(0)ORii; 
C2.10alkcnylC(O)ORn; (CR8R8)qOC(0) Ri i; (CR8R8)qNtUC(0)Ru; 
fCR8R8)q NHS(0)2Rb; (CRsRs)^ S(0)2NR4R5; (CR8R8)qC(NR4)NR4R5i 
5 (CR8R8)q NR4C(NR5)R 1 1 ; or two Y moieties together may form 0-(CH2)sO- or a 

5 to 6 membered unsaturated ring; and wherein the aJkyl, aryl, arylalkyl, hcteroaryl, 
heteroaryl alkyl» heterocyclic, heterocyclicalkyi groups may be optionally 
substituted; 

q is 0 or an integer having a value of 1 to 10; 
10 n Is an integer having a value of 1 to 3; 
m is an integer having a value of 1 to 3; 

R6 and R? are independently hydrogen or a C alkyl group, or R6 and R7 together 
with the nitrogen to which they are attached form a 5 to 7 member ring which ring 
may optionally contain an additional heteroatom which heteroatom is selected from 
15 oxygen, nitrogen or sulfur; 

R8 is hydrogen or C alkyl; 

RlO is Ci-io alkyl C(0)2R8; 

Rl 1 is hydrogen, optionally substituted Cl-4 alkyl, optionally substituted aryl. 

optionally substituted aryl Ci-4alkyl. optionally substituted heteroaryl, optionally 
20 substituted hcteroarylC i-4alkyl. opUonally substituted heterocyclic, or optionally 

substituted heterpcyclicCMalkyl; 
Rl2 is hydrogen, C I-IQ alkyl, opuonally subsUtutcd aryl or optionally subsUtuted 

arylalkyl; 

Rl3 is suitably Ci-4 alkyl, aryl, aryl Ci-4alkyl, heteroaryl, heteroarylCi^alkyl. 
25 heterocyclic, or heterocyclicC i -4alkyl; 

Rb is NR6R7. alkyl, aryl, aryl Cj^ alkyl, aryl C2-4 alkcnyl, heteroaryl, heteroaryl 
Ci^ alkyl, heteroarylC2-4 alkenyl. heterocyclic, heterocyclic Ci^ alkyl, 
heterocyclic C2-4 aikcnyl. or camphor, all of which groups may be optionally 

substituted; 

30 or a pharmaceutically accepuble salt thereof. 

Suitably, the variable, etc. for Formula (lb) are the same as those defined for 
Formula (I) above, such as for example the functional moieties on the R2 group having 
an ionizable hydrogen with a pKa of 10 or less. Suiubly such ftinctional groups 
35 include, but arc not limited to, hydroxy, carboxylic acid, thiol, -NH-C(0)Ra, - 

C(0)NR6R7, substituted sulfonamides of the formula -NHS(0)2Rb. -S(0)2NHRc. 
NHC(X2)NHRb, or tetrazoyl (as deHned for Formula (1). 
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Suitably for compounds of Formula (lb), a preferred ring substitution for Ri is 

in (he 3-position. the 4- position or is preferably di substituted in the 3,4- position. The 
substicuent group is suitably an electron withdrawing moiety. Preferably Ri is nitro, 
5 halogen, cyano. trifluoromethyl group, or C(0)NR4R5. 

While Y may be substituted in any of the 5 ring positions, preferably the ring 
with the Y moiety is mono-substituted in the 2-position or 3- position, with the 4- 
preferably being unsubstituted. If the ring is disubstituted, substituents are preferably in 
the 2' or 3' position of a monocyclic ring. While both Ri and Y can both be hydrogen, 

10 it is prefered that at least one of the rings be substituted, preferably both rings are at 
least mono-substituted, i.e. n amd m are each equal to 1 or more. 

Suitably for compounds of Formula (lb), Y is more preferably disubstituted 
halogen, mono-substituted halogen, disubstituted alkoxy, mono-substituted alkoxy, 
methylenedioxy, aryl, or alkyl, preferably in the 2'position or 2*,3*-position. 



Another aspect of the present invention is the novel compounds of Formula (Ic), 
a subset of compounds of Formula (I) useful for treating a chemoicine mediated disease. 
This invention also relates to the pharmaceutical compositions comprising a compound 
of Formula (Ic) and a pharmaceutically acceptable diluent or carrier. The compounds 
20 of Formula (Ic) are represented by the strucuture: 



wherein 

X is oxygen or sulfur; 

X I is oxygen or sulfiir; 

25 R] is independently selected from hydrogen; halogen; nitro; cyano; Ci-io allcyl; 
halosubstituted Cuio alkyl; 02-10 aikenyl; Cmq alkoxy; halosubstituted 
Ci-ioaUcoxy; azide; S(0)tR4; (CRgRg)q S(0)tR4; hydroxy; hydroxy substituted 
Ci^kyl; aryl; aryl Ci^ alkyl; aiyl C2-10 aikenyl; aryloxy; aiyl Ci^ alkyloxy; 
heteroaryl; heteroaiylalkyl; heteroaryl C2-iO aikenyl; heteroaryl Ci^ alkyloxy; 

30 heterocyclic, heterocyclic C i .4alkyl; heterocyciicC i .4aikyloxy; heterocyclicC2. 1 0 



aikenyl; (CRgRg)q NR4R5; (CRgR8)q C(0)NR4R5; C2-10 aikenyl C(0)NR4R5; 
(CRgR8)q C(O)NR4Rl0; S(0)3R8; (CRgRg)^ C(0)Rl 1; C2-IO aikenyl C(0)Ri 1 ; 
C2-IO alkenyj C(0)ORi i; (CR8R8)q C(0)ORi i; (CR8R8)q CX:(0)Ri i; 
(CR8R8)qNR4C(0)Rn; (CR8R8)q C(NR4)NR4R5; (CR8R8)q NR4C(NR5)Rn, 



15 



XiH 
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(CR8Rg)q NHS(0)2Rl3; (CR8R8)q S(0)2NR4R5, or two Rl moieties together may 
form 0-(CH2}sO* or a 5 to 6 membered unsaturated ring, and wherein the alkyl. aryl, 
aryialkyK heteroaryl, heterocyclic moities may be optionally substituted; 

t is 0, or an integer having a value of I or 2; 

s is an integer having a value of I to 3; 

R4 and R5 are independently hydrogen, optionally substituted Cl-4 alky!, optionally 
substituted aryl. optionally substituted aryl Chalky 1, optionally substituted 
heteroaryl, optionally substituted heteroaryl Ci^ alkyl, heterocyclic, heterocyclic 
Ci-4 alkyl. or R4 and R5 together with the nitrogen to which they are attached form 
a 5 to 7 member ring which may optionally comprise an additional heteroatom 
selected from O/N/S; 

Y is hydrogen; halogen; nitro; cyano; halosubstituted Ci-io alkyl; Ci-io alkyl; C2-IO 
alkenyl; C\.\o alkoxy; halosubstituted Ci-ioalkoxy; azidc; (CR8R8)qS(0)iR4, 
(CRgR8)qOR4; hydroxy; hydroxy substituted Ci-4alkyl; aryl; aryl Ci^ alkyl; 
aryioxy; arylCi.4 alkyloxy; aryl C2-IO alkenyl; heteroaryl; heteroarylalkyl; 
heteroaryl C1-4 alkyloxy; heteroaryl C2-IO alkenyl; heterocyclic, heterocyclic 
Ci-4alkyl; heterocyclicC2-lO alkenyl; (CR8R8)qNR4R5; C2.IO alkenyl 
C(0)NR4R5; (CR8R8)qC(0)NR4R5; (CR8R8)q C(O)NR4Rl0; S(0)3R8; 
(CR8R8)qC(0)Rn; C2-IO alkcnylC(0)Ru; (CR8R8)qC(0)ORi i; 
C2. ioalkenylC(0)ORi 1; (CR8R8)qOC(0) Ru; (CR8R8)qNR4C(0)Ri i; 
(CR8R8)q NHS(0)2Rb; (CR8R8)q S(0)2NR4R5. (CR8R8)qC(NR4)NR4R5; 
(CR8R8)q NR4C(^^R5)R n ; or two Y moieties together may form 0-(CH2)sO- or a 

5 to 6 membered unsaturated ring; and wherein the alkyl, aryl, arylalkyl, heteroaryl, 
heteroaryl alkyl, heterocyclic, hcterocyclicalkyl groups may be optionally 
substituted; 

q is 0 or an integer having a value of 1 to 10; 

n is an integer having a value of 1 to 3; 

m is an integer having a value of 1 to 3; 

R6 and R7 arc indepcndenUy hydrogen or a C i-4 alkyl group, or R6 and R? together 
f with the nitrogen to which they are attached form a 5 to 7 member ring which ring 
may optionally contain an additional heteroatom which heteroatom is selected from 
oxygen, nitrogen or sulfur, 
Rg is hydrogen or Ci^ alkyl; 
RlO is Ci-io alkyl C(0)2R8; 
► Rl 1 is hydrogen, optionally substituted Ci-4 alkyl, optionally substituted aryl, 

optionally substituted aryl Ci-4alkyl, optionally substituted heteroaryl, optionally 
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substituted heieroarylC i -4alkyl, optionally substituted heterocyclic, or optionally 
substituted heterocyclicC I ^alkyl; 
Rl2 is hydrogen, Ci-io alkyl. optionally substituted aryl or optionally substituted 
arylalkyl; 

5 R 1 3 is suitably C i -4 alkyl, aryl. aryl C 1 -4aikyl, heteroaryl, hctcroarylC 1 -4alkyl, 
heterocyclic, or heterocycIicC l «4.alkyl; 
Rb is NR5R7, alkyl, aryU aryl Cj^ alkyK aryl €2,4 aikcnyl, heteroaryl, heteroaryl 
C1.4 aikyl, heteroarylC2.4 alkenyl, heterocyclic, heterocyclic C1.4 alkyl, 
heterocyclic C2.4 alkenyl, or camphor* all of which groups may be optionally 
10 substituted: provided that 

when n =1 than Y is substituted in the 2- or 3- position; 

when n =2 than Y is di-substituted in the 2'- 3'- position, the 2*-5*- position, the 

2'-6* position, the 3'-5' or the 3*-6' position: 
when n = 3 than Y is thsubstituted in the 2'-3*-5' or the 2*-3 -6 - positions; 
IS further provided that 

when Xi is O, m=2, R\ is 2-t-butyl, 4-methyl, and n=3 than Y is not 2'-OH,3'-t- 

buiyl, 5'-methyl; 

when Xi is O. m=l, Ri is 4-mcthyl. and n=2 than Y is not 2'-OH, 5*-methyl; 
when X] is O, m=l, Ri is hydrogen, and n=2 than Y is not 2*-6'-diethyl; 
20 when Xi is O. m=l, Ri is 6-OH, and n=2 than Y is not 2*-5'-mcthyl; 

when X j is S, m=l, Rj is 4-cthyl, and n=l than Y is not 2-methoxy; 
or a pharmaceutically acceptably salt thereof. 

Suitably, the variables, etc. for Formula (Ic) are the same as those defined for 
25 Formula (I) above unless indicated. . 

Suitably for compounds of Formula (Ic), a preferred ring substitution for K\ is 
in the 3-position, the 4- position or di substituted in the 3,4- position. Preferably Ri is 

other than hydrogen. The substituent group is suitably an electron withdrawing moiety. 
Preferably Ri is nitro, halogen, cyano, trifluoromethyl group, or C(0)NR4Rs. 

30 

While Y may be substituted in any of the 5 ring positions, preferably the ring 
with the Y moiety is mono-substituted in the 2-position or 3- position, with the 4- 
preferably being unsubstinited. If the ring is disubstituted, substituents are preferably in 
the T or 3* position of a monocyclic ring. While both Ri and Y can both be hydrogen, 

35 it is prefered that at least one of the rings be substituted, preferably both rings are at 
least mono-substituted, i.e. n amd m are each equal to 1 or more. 
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Suitably for compounds of Formula (Ic)» Y is more preferably a mono- 
substituted halogen, disubstituted halogen, mono-substituied alkoxy, disubstituted 
alkoxy, mcthylenedioxy, aryl, or alkyi, preferably with these groups in the 2'position 
2.3-position, 

Exemplified compounds of Formula (Ic) are: 

N-[2-Hydroxy-4-(methoxycarbonyl)phenyl]-N*-phenylurea; 

N-t2-Hydroxy-5-nitro-phenyl]-N'-phenyl urea 

N-(2-Hydroxy-4-fluorophenyl)-N'-phcnyl urea 

N-t2-Hydroxy-4-(trifluoromelhyl)phenyll-N'-phcnyl urea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-hydroxy-4-nitrophcnyl) urea 

N-(2-Hydroxy-4-niirophenyl)-N'-phenyMhiourea 

N-(2-Hydroxy-5-nitrophcnyl)-N*-(3-methoxy-2-thicnyI)urca 

N-(2-Hydroxy-4-nitrophenyl)-N'-(3-mcihoxy-2-thienyl)urea 

N-(2-Hydroxy-4-nitrophcnyl)-N'-(3-methoxyphenyl)urea 

N-(2-Hydroxy-4-nitrophenyi)-N'-(2-mcihoxyphenyl)urca 

N-(2-Hydroxy-4-nitrophenyl)-N*-(3-trifluoromcthylphenyl)urca 

N-(2.Hydroxy-4-nitrophenyl)-N'-(2-trifluoromcthylphenyl)urca 

N-(2-Hydroxy-4-nitrophenyl)-N'-(4-trinuoromcthylphcnyl)urca 

N-(2-Hydroxy-4-mtrophenyl)-N'-(2-bromophcnyl)urca 

N-(2-Hydroxy-4-nitrophcnyl)-N*-(3-bromophenyl)urca 

N-(2-Hydroxy-4-nitrophenyl)-N'-(4-bromophcnyl)urca 

N-(2-Hydroxy-4.nitrophenyl)-N'-(2-phenylphcnyl)urca 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-nitrophcnyl)urca 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-fluorophenyI)urea 

N-(2-Hydroxy-4-nitrophenyI)-N'-(2,6-difluorophcnyl)urca 

N-(2-Hydroxy-4-nitrophcnyl)-N*-(2-cthoxyphcnyl)urea 

N-{2-Hydroxy-4-miiophcnyl)-N'-(2-cthylphenyl)urea 

N-(2-Hydroxy-4-nitrophcnyl)-N*-(2-trifluoromethoxyphcnyl)iiiea 

N-(2-Hydroxy-4-nitrophcnyl) N*-(2-methylthiophenyl) urea 

N-(2-Hydn)xy-4-mtro-phenyl) N'-<2-chioio 6.mcthyl phenyl) urea 

N-(2-Hydroxy-4.nitro-phenyl) N'-(2-suIfoxymethyI phenyl) urea 

N-(2-Hydroxy-4-trifluoromcthyl phcnyl>-N*-(2-bromo phenyl) urea 

N-(2-Hydroxy-4-trifluoromcihyl phcnyl)-N'-(2-phenyl phenyl) urea 

N-(2-Hydroxy-4-carbomethoxy phenyl)-N -(2-phenyl phenyl) urea 

N-(2-Hydroxy-4-niirophenyl)-N'-(2,3-dichloro phenyl) urea 

N-(2-Hydroxy-4-niirophenyl)-N'-(2,4-dichloro phenyl) urea 
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N-(2-Hydroxy-4-nitrophenyl)-N*-(2-chioro phenyl) urea 
N-(2-Hydroxy-4-nitrophenyi)-N*-(2,4-dibromo phenyl) urea 
N-(2-Hydroxy-l-napthyl)-N*-(2*bromo phenyl) urea 
N-(2-Hyclroxy-4-nitrophcnyi)-N'-(2,3-methylcnedioxyphcnyl)urea 
N-(2-Hydroxy-4-nitrophenyl) N'-(3-chloro 2-meihoxy phenyl) urea 
N-[2-Hydroxy-4-Oenzylainino)carbonyl phenyl]-N -(2-bromophenyl)urea^ 





N-(2-Sulfhydryl-4-bromo phenyl)-N'-(2-broino phenyl) urea 
N-{2-Hydroxy 4-nitro phenyl)-N'-(2-iodo phenyl) urea 
N-(2-Hydroxy 4-miro phenyl)-N*-(2-bromo phenyl) thiourea 
N-(2-Hydroxy-4-a2idophenyl)-N*-(2-methoxyphcnyl)urca 
N-{2-Hydroxy-5-cyanophenyl]-N'-[2-bromophenyl) urea 
N-[2-Hydroxy-3-fluorophenyl]-N'-I2-bromophenyl] urea 
N- [2-Hydroxy-3-fluoro-5-bromophenyl]-N'-[2-bromophenyl] urea 
N-[2-Hydroxy-3-chlorophcnyl]-N'-(2-bromophcnyl] urea 
N-[2-Hydroxy-3-trifluoromethylphcnyl]-N'-[2-bromophenyl] urea 
N-[2-hydroxy-3.4-diphenyl phenyl]-N'-[2-bromophenyl] urea 
N-[2-Hydroxy-3-glycincmethylestercarbonylphenyl]-N'-[2-bromophcnyll urea 
N-[2-Hydroxy-3-glycincarbonylphcnyl]-N'-[2-bromophenyl] urea 
N- [2-Hydroxy-3,5-dichlorophenyl]-N*-I2-bromophenyl] urea 
N-[2-Hydroxy-3-niirophcnyll-N*-(2-bromophenyll urea 
N-[2-Hydroxy-3,4-<lichlorophcnyll-N*-[2-bromophcnyl]urea 
N-[2-Hydroxy-3-cyanophcnyl]-N'-[2-bromophcnyl] urea 
N-[2-Hydroxy-4-cyanopbenyl]-N*-(2-bromophcnyl] urea 
N-[2-Hydroxy-4-cyanophcnyl]-N-[4-incthoxyphcnyllurea 
N-[2-Hydroxy-4-cyanophenyll-N'-[2-ph^i^I^nyl)uiea 
N-(2-Hydroxy-4-cyanophcnyl]-N'-(2-methylphenyl]urca 
N-[2-Hydroxy-4-cyanophcnyll-N*-I2-irifluotoniethylphcnyl] urea 
N-(2-Hydroxy-4-cyanophcnyll-N'-(3-trinuoronicihylphcnyl] urea 
N-[2-Hydroxy-4-cyanophcnyll-N*-[4-trifluoroinethylphcnyl] urea 
N-[2-Hydroxy-3-n-propylphcnyll-N'-[2-bromophcnyI] urea 
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N-r2-Hydroxy- 3-bi5nz yloxy phenyl]-N'-[2-bromophenyi] urea 
(E)-N-[4-[2-(Methoxycarbonyl) ethenyIl-2-hydroxyphcnyll-N'-(2-bromophenyl] urea 
(E)-N-[3-[2-(MethoxycarbonyI)ethenyl]-2-hydroxyphcnyl)-N'-[2-bromophenyl]urea-N 

[2-bromophenyI] urea 
(E)-N-[3-[2-(Aminocarbonyl)ethenyl]-2-hydroxyphenyl]-N'-[2-bromophenyI]urca-N'- 

[2-bromophenyl] urea 
(E)-N-[4-[2-(Aminocarbonyl)ethenyl]-2-hydroxyphenyl)-N'-[2-bromophenyl]urea-N'- 

[2-bromophenyl] urea 
N-[2-Hydroxy-4-bcnzamide phenyl]-N'-[2-bromophcnyl3 urea 
N-[2-Hydroxy-4-aminocarbonyl phenyl)-N'-[2-bromophenyl] urea 
N-(2-Hydroxy-3,5,6-mfluorophcnyl)-N'-(2-bromophenyl)urea 
N-(2-Hydroxy-3-fluoro-4-trifluoromethylphcnyl)-N'-(2-broinophcnyl)urea 
N-(2-Hydroxy-3-iodophenyi)-N*-(2-bromophenyl)urca 
N-[2-Hydroxy-4-cyanophcnyl]-N'-[4-phenylphcnyl] urea 
N-(2-Hydroxy-4-cyanophenyl]-N-[2,3-<lichlorophcnyl] urea 
N-[2-Hydroxy-4-cyanophcnyl]-N'-[2-meihoxyphenyl] urea 
N-(2-Hydroxy-4-cyanophenyl]-N-[3-methoxyphcnyl] urea 
N-[2-Hydroxy-5-fluorophenyl]-N'-[2-bromophcnyl] urea 
N-(2-Hydroxy-5-trifluoromcthylphcnyl]-N'-[2-bromophenyl] urea 
N-(2-Hydroxyphenyl]-N'-[2-bromophenyl] urea 
N-(Trans-3-styrl-2-hydroxyphenyl]-N*-[2-bromophenyl] urea 
N-{2-Hydroxy-3.4-dichlorophenyl]-N'-(2-mcthoxyphenyl] urea 
N-[2-Hydroxy-3,4-dichlorophenyl]-N'-[4-ineihoxyphcnyl] urea 
N-[2-Hydroxy-3,4-dichlorophenyl)-N*-(3-trifluoromcihylphcnyl] urea 
N-(2-Hydroxy-3,4-dichlorophcnyl]-N'-(2-phcnyiphenyIl urea 
N-[2-Hydroxy-3,4^ichlorophenyl]-N'-t4.phcnyIphcnyl] urea 
N-(2-Hydroxy-3.4-dichlorophenyl]-N'-[2,3-dichlorophenyl] urea 
N-[2-Hydroxy-4-isopropylphenyl]-N'-[3-trifluoronicthylphcnyl] urea 
N-[2-Hydroxy-3-naphthyl]-N*-(2,3-dichlorophcnyl] urea 
N-(2-Hydroxy-4-a2idophcnyl)-N'-(2-iodophenyl)urea 
N-(2-Hydroxy-3-a2idophenyl)-N'-(2-bromophcnyl)urea 
N-[2-Hydroxy-3-cyanophcnyll-N*-I2-mcihoxyphcnyll urea 
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N-(2-Hydroxy-3-cyanophenyl]-N*-{3-trifluoromethylphcnyl] urea 
N-[2-Hydroxy-3-cyanophenyl]-N*-[2-phenylphenyl] urea 
N-[2-Hydroxy-3-cyanophenyl]-N'-[2»3-dichIoropheny!) urea 
N-[2-Hydroxy-4-isopropyIphenyl]-N'-[2.3-dichlorophcnyl] urea 
5 N-[2-Hydroxy-4-isopropyIphenyl]-N'-[2-chloro-5-trifluoromcthylphenyl] urea 
N-[2-Hydroxy-3-phenylphcnyl]-N'-[2,3-dichlorophenyi] urea 
N-[2-Hydroxy-5-njlrophenyl]-N'-[2-methoxyphenyl) urea 
N-[2-Hydroxy-5-nitrophenyl]-N'-[3-trifluoromethylphenyl] urea 
N-[2-Hydroxy-5-nitrophenylJ-N'-[2-phenylphcnyi] urea 

10 N-[2-Hydroxy-5-nitrophenyll-N'-[2,3-dichlorophenyl] urea 

N-[2-Hydroxy-5-ethyisulfonylphcnylJ-N'-[2,3-dichlorophenyi] urea 
N-(2-Hydroxy-3»4-dichlorophcnyl]-N*-[2.4-dimethoxyphenyl] urea 
N-[2-Hydroxy-3,4-dichlorophenyI]-N*-[2-chioro-5-trifluoromethylphenyl) urea 
N-(2-Hydroxy-3.4-dichlorophcnyl]-N'-[bcn2yI] urea 

15 N-[2-Hydroxy-4-isopropylphenyl]-N*-(3-trifluoromethylphenyIl urea 
N-(2-Hydroxy-3-(phenylaininocarbonyl) phenyl]-N'- [benzoyl] urea 
N-(2-Hydroxy-3-trifluoromethylphenyl]-N'-[benzoyll urea 
N-(2-Hydroxy-4-cyanophenyl]-N'-[benzoyIl urea 
N-(2-Hydroxy-3-naphthylI-N*-[3-trifluoromethylphcnyI] urea 

20 N-(2-Hydroxy-3-naphthyl]-N'-[23-<lichlorophenyI] urea 
N-[2-Hydroxy-3-naphthyl]-N'-[benzyl] urea 

N-[2-Hydroxy-5-naphthaienesulfonic acid]-N*-(2-broinophenyl] urea; 

N-[2-Hydroxy-4-naphtbalenesulfonic acid]-N*-[2-bromophenyl] urea; 

N-(2 -Hydroxy 3-napthyl) N'-(2-bromo phenyl) urea; 
25 N-(2-Hydroxy- 1 -napthyl)-N' -(2-bromo phenyl) urea; 

N-(2-Hydroxy-4-mtrophenyl)-N'-( 1 -naphthy Durea; 

N-(2-Hydroxy-3-nitrophcnyI)-N*-(2-meihoxyphcnyl)urea 

N-(2-Hydroxy-3-mtrophenyl)-N'-<4-methQxyphenyl)urea 

N-(2-Hydroxy-3-mtrophenyi)-N'*{3-trifluoroineihyphenyi)urea 
30 N-(2-Hydroxy-3-nitrophcnyl)-N'-(2-phcnylphcnyl)urca 

N-(2-Hydroxy-3-mtrophenyl)-N'-(2,3dichIorophenyl)urea 

N-(2-Hydroxy-3-nitrophcnyl)-Isr^4-phenyIphenyl)urca 

N-(2-Hydroxy-3-mtrophcnyl)-NX2,4-dimethoxyphenyl)urea 

N-(2-Hydzoxy-3Hiitrophenyl)-N'-<2*chloro-S-trifluoromethylphenyl)urea 
3S N-<2-Hydxoxy-4-aiiiidinophenyl>-NM2-bromopheayl)urea 

N-(2-Hydroxy-3»4-dichloro phenyl) hr( phenyl) urea 

N-(2-Hydroxy-4-cyano phenyl) N*( phenyl) urea 
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N-(2-Hydroxyphenyl-3-carboxyiic acid)N'( phenyl) urea 
N-(2-Hydroxy-3-niirophenyl)-N'-phenylurea 
N-(2-Hydroxy-3-cyanophenyi ) N*(phenyi) urea 
N-(2-Hydroxy-3-cyano-4-chlorophenyl)-N*-(2-broniophenyl)urea 

5 N-(2-Hydroxy-3-nuorophenyl)-N'-(phenyl)urea 
N-(2-Hydroxy-3,4-dinuorophenyl)-N'-(phenyl)urea 
N-(2-Hydroxy-4-cyanophenyl)-N'-(2,3-melhylenedioxyphcnyl)urea 
N-[2-(2-nitrophenylihio)phenyl]-N'-(2-hydroxy-4-nitrophcnyl)urea 
N-(2-hydroxy-3-trifluoromcthylphcnyl)-N-(2,3-dichlorophenyI)urea 

10 N-(2-hydroxy-3-trinuoromethylphcnyl)-N'-(2-phenylphenyl)urea 
N-(2-Hydroxy-4-niirophcnyi)-N'-(2-benzyIphenyl)urea 
N-(2-Hydxoxy-4-nitrophenyl)-N'-[2-({)hcnyl^ 
N-(2-Hydroxy-4.nitro phenyl)>N'-r2-( phenyloxymethyl)ph enyl]urea 
N-(2-Hydroxy-4-nitrophcnyl)-N'-(2-(ph«iylct^^ 

15 N-(2-Hydroxy-4-nilrophcnyi)-N-[2-(4-irifluorophenyl)phenyllurea 
N-(2-Hydroxy-3-trifloromcthylphenyl)-N'-(2-methoxyphenyl)urea 
N-(2-Hydroxy-4-niirophenyl)-N*-(2-acetoxyphcnyl)urca 
N-(2-Hvdroxv-4-nitrophenyl)>N'-[2-(2-c yanophenymup)ph enyl]urea 
N-(2-hydroxy-3-trifluoromcthyIphcnyl)-N*-(2-chlorophenyl)urea 

20 N-(2-Hydroxycthyl)-N'-(2-hydroxy-4.nitiophcnyI)urca 
N-2 '(Ben2VOxvphenyI )-N'»(2-hydroxy-4-nitfophenyl)urea 
N-(2-Hydroxy-4-cyanophcnyl)-N*-(2-bcnzylaininophenyl)urea 
N-[2-(2-PiTid^linetlwx^ 

N-[2.r2-Methoxvcarbonvl benzvloxY)phenv n-N'-(2-hydioxy-4-iiitropfaenyi)urea 

25 N-[2-(2-CarboxybenzxioxY)ghc^^ 
N-[2-(BenzoxlaminQlEhen^ 

N-[2-(3- Pyridylmethoxy)pheny i]-N'-(2-hydroxy-4-nitrophenyi)urea 
N-r2-(4- Pvridvlmethoxv)phen yl]-N'-(2-hydfoxy-4'nitrophenyl)urea 
N-[2-(Methoxycarbonylaimno)phenyl]-N'-(2-hydroxy-4-mtrophenyl)urea 
30 N-(2-Hydroxyeth. I -yloxypheny l)-N'-(2-hydroxy-4-nitropbcnyl)urca 
N-r2.Hydroxv-4-cvanophenvl)-N'-{2- benzvlaminophenyi )urea 
N'-[2-(2-Pyridylmethoxy)phenyll-N'-<2-Hydroxy-4-nitrophenyl)urea 
N-[2-(2-Mcthoxycarbonylbcnryloxyphcnyl]-N-(2-hydroxy-4-nitrophcnyl)urca 

N-[2-(2-CarboxybcnzylQjyQEhei^^ 
35 N-[2-(BenzoxlamiasilEhc^ 

Additionally exemplified compounds of Formula (Ic) include: 
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N-<2-Hydroxy-4-cyanophenyi)-N'-(2-(bcnzyloxy)phenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-(2-pyridylincthyloxy)phenyl)urea 

N-(2-Hydroxy-4H:yanophenyI)-N'-(2-(3-pyridyITTiethy4^^ 

N-(2-Hydroxy-4<yanopheny!)-N'-(2-(4-pyndylme^^ 

N-(2-Hydroxy-4-trifluoroacetophenone)-N*-(2-bromophenyl)urea 

N-(2-Hydroxy-4-trifluorosuIfonylphcnyl)-N'-(2-bromophenyl)urca 

N-(2-Hydroxy-3-bromo-4-cyanophenyl)-N**(2-bromophenyl)urea 

N-(2-Hydroxy-3-chloro-4-cyanophenyI)-N'-(2-bromophenyl)urea 

N-(2-Hydroxy-3-trifluoromethyl-4-cyanophenyl)-N'-(2-bromophenyl)urea 

N-(2-Hydroxy-4-cyanophcnyi-3-carboxyIic acid)-N*-(2-bromophcnyl)urea 

N-(2- Hydroxy -4-trifluoroacetophenone)-N-(2,3-dichlorophenyl)urca 

N-(2-Hydroxy-4-trifluorosulfonylphenyl)-N'-(2,3-dichlorophenyI)urea 

N-(2- Hydroxy- 3 -bromo-4-cyanophenyl)-N'-(2,3-dichlorophcnyl)urca 

N-(2-Hydroxy-3-chloro-4-cyanophcnyl)-N'-(2,3-dichlorophcnyl)urea 

N-{ 2- Hydroxy- 3-trifluorome thy l-4-cyanophenyl)-N'-(2,3-dichlorophcnyl)urea 

N-(2-Hydroxy-4-cyanophenyl-3-carboxylic acid)-N'-(2.3-dichlorophenyl)urea 

Suitable pharmaceutically acceptable salts are well known to those skilled in the 
art and include basic salts of inorganic and organic acids, such as hydrochloric acid, 
hydrobromic acid, sulphuric acid, phosphoric acid, methane sulphonic acid, ethane 
sulphonic acid, acetic acid, malic acid, tartaric acid, citric acid, lactic acid, oxalic acid, 
succinic acid, fumaric acid, maleic acid, benzoic acid, salicylic acid, phenylacetic acid 
and mandelic acid. In addition, pharmaceutically acceptable salts of compounds of 
Formula (I) may also be formed with a pharmaceutically acceptable cation, for instance, 
if a substituent group comprises a carboxy moiety. Suitable pharmaceutically 
acceptable cations are well known to those skilled in the art and include alkaline, 
alkaline earth, ammonium and quaternary ammonium cations. 

The following terms, as used herein, refer to: 

• "halo" - all halogens, that is chloro, fluoro, bromo and iodo. 

• "C|.ioalkyi" or "alkyl** - both straight and branched chain radicals of i to 10 

carbon atoms, unless the chain length is otherwise limited, including, but not limited to, 
methyl, ethyl, n-propyl. iio-propyl, n-butyl, lec-butyl, u<h>butyl, reit-butyl, n-pentyi and 
the like. 

• The term **cycloalkyr is used herein to mean cyclic radicals, preferably of 3 to 
8 carbons, including but not limited to cyclopropryl, cyclopentyl, cyciohexyl, and the 
like. 
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• The term **alkenyr is used herein at all occurrences to mean straight or 
branched chain radical of 2-10 carbon atonns, unless the chain length is limited thereto, 
including, but not limited to ethenyl. 1-propenyl. 2-propenyl. 2-methyl-l-propcnyl, 1- 
butenyl. 2-butenyl and the like. 

5 • "aryl" - phenyl and naphthyl; 

• "heteroaryl" (on its own or in any combination, such as "heteroaryloxy", or 
"heteroaryl alkyl*') • a 5-10 membered aromatic ring system in which one or more rings 
contain one or more heteroatoms selected from the group consisting of N. O or S, such 
as, but not limited, to pyrrole, pyrazole, furan, thiophene, quinohne, isoquinoline, 

10 quinazolinyl, pyridine, pyrimidine, oxazole, thiazole, thiadiazole, triazoie, imidazole, or 
benzimidazole. 

• "heterocyclic" (on its own or in any combination, such as "heterocyclicalkyr*) 
- a saturated or partially unsaturated 4-10 membered ring system in which one or more 
rings contain one or more heteroatoms selected from the group consisting of N, O. or S; 

15 such as, but not limited to, pyrrolidine, piperidine, piperazine, morpholine, 
tetrahydropyran. or imidazolidine. 

• The term "arylalkyl" or "hetcroarylalkyl" or "hcterocyclicalkyl" is used herein 
to mean Cuio alkyl, as defmed above, attached to an aryl, heteroaryl or heterocyclic 

moiety, as also defmed herein, unless otherwise indicated. 
20 • "sulflnyl'* - the oxide S (O) of the corresponding sulfide, the term "thio" 

refers to the sulfide, and the term "sulfonyl" refers to the fully oxidized S(0)2 moiety. 

• The term "wherein two Rl moieties (or two Y moieties) may together form a 
5 or 6 membered unsaturated ring" is used herein to mean the formation of a napthylene 
ring system- or a phenyl moiety having attached a 6 membered partially unsaturated ring 

25 such as a C6 cycloalkcnyl, i.e hexene, or a C5 cyioalkenyl moiety, cyclopentene. 



The compounds of Formula (I), (la), (lb), (Ic). (H, (Da ), (Ob), (Dc). and (HI) 
may be obtained by applying synthetic procedures, some of which are illustrated in the 
Schemes below. The synthesis provided for in these Schemes is applicable for the 
30 producing compounds of Formula (1). (la). (lb), (Ic), (II, (Ha ), (lib). (He), and (III) 
having a variety of different Rl, and Ar groups which are reacted, employing 

optional substituents which are suitably protected, to achieve compatibility with the 
reactions outlined herein. Subsequent deprotection, in those cases, then affords 
compounds of the nature generally disclosed. Once the urea nucleus has been 
35 established, further compounds of these formulas may be prepared by applying standard 
techniques for functional group interconversion. well known in the art. While the 
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schemes are shown with compounds only of Formula (1) this is merely for illustration 
purposes only. 

Scheme 1 



R=NH2. OH, COfeH. SH a)PhNCO 
NHSO2R 

5 

Ortho substituted phenyl ureas shown in 2-scheme I may be prepared by 
standard conditions involving the condensation of conimercially available ortho 
substituted aniline(Aldrich Chemical Co., Milwaukee. Wi) with the commercially 
available optionally substituted aryl isocyanate (Aldhch Chemical Co., Milwaukee. Wi) 
10 in an aprotic solvent (DMF, toluene). When the l-(RS02NH)2-(NH2)Ph is not 

commercially available it can be made by treating the commercially available RSO2CI 
with the cooresponding 2-phenylene diamine in the presence of an base like triethyl 
amine or NaH in an aprotic solvent (like methylene chloride or DMF). 

a:-- a: 



15 



R--OH. NHa. NHSO2R »)"'«^- 23 -C "^S-^b. EtOH 



If the desired 2-substituted aniline S-scheme 2. is not conunerciaily available 
the corresponding nitro compound can be prepared from 3-scheme 2. under standard 
nitration conditions (using HNO3 or BF4NO3) at 23 'C. The nitro compound is then 
20 reduced to the corresponding aniline using SnCl2 in EtOH(or alternately H^/Pd or 
LiAlH4). 
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SH 



a) NH4SCN, Brg 

b) NaOH ElOH 



10 



If the desired 2-araino bcnzcnethiol 8-scheme 3 is not commercially available it 
can be synthesized by reaction of the phenyl aniline with the thiocyanaie anion in the 
presence of an oxidant(like bromine) to produce the 2-amino benzthiazole 7'5Chgmc 3- 
This thiazole can then be hydrolyzed to the desired 2-amino bcnzencthiol 8-5Chcmc 3 
with a strong base like NaOH in a protic solvent (i.e., EtOH). 



In the case where the thioisocyanate or phenyl isocyanate is not commercially 
available, the thiourea or urea il -scheme 4 niay be prepared from the commercially 
available orlho substituted aniline. This compound is first protected with a protecdng 
group (tert-butyl dimethyl silyl or benzyl ) by conditions well known in the art<scc 
Greene, T Pmt^eting Gm up^ in Organic Synthesis. WUcy&Sons, New York, 1981). 
This protected aniline is then reacted, in the presence of a basc(like triethyl amine or 
sodium bicarbonate), with either thiophosgene or a solution of phosgene in an aprotic 
solvent (ic. DMF, toluene), followed by aniline to produce the protected thiourea or 
urea respectively. The corresponding urea or thiourea is then deprotected, using 
conditions standard in the art, to form the desired thiourea or urea lt -schcmc4. 



Scrtemg 4 





x=s,o 



11 



a)TBSCI. imid, DMF b)l)CICXCI. NaHCQ. iOPhNHg c)Et3N-HF, CHgCN 
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a)(PhO)2PON3.Et3N bjPhXNHg 
X^H, NHSOgR. SH 

Alternately the urea can be formed using a Curtius rearrangement from the 
corresponding aromatic or thiophene carboxylic acid 12-scheme S . The carboxylic acid 
is submitted to standard Curtius conditions ((PhO)2PON3, Et3N or ClCOCOCl 
5 followed by NaN3) and the intermediate isocyanate is trapped by an appropriately 
substituted aniline. 



Pharmaceutically acceptable salts of compounds of Formula (I) may be obtained 
in known manner, for example by treatment thereof with an appropriate amount of acid 
10 or base in the presence of a suitable solvent. 

Another aspect of the present invention is the novel synthesis of cyano 
nitrophenol intermediates. Numerous conversions of aryl halides to aryl cyano 
derivatives with copper (I) cyanide have been published. However, no examples of an 

)5 aryl ring with a hydroxy group present were mentioned. Several attempts to obtain a 
cyano phenol moiety with published results failed. Using Icnown conditions of elevated 
temperatures, greater than llCfC, such as from 180 to 210® did not yield displacment of 
the halogen to a cyano moiety. Standard bases, such as DMF and pyridine further 
provided no desired product. Intermediates such as 2-aniino-5-fluoropheno], 2-nitro-S- 

20 Huorophenol, 2-nitn>-5-methyl-6-bromophenoI were tried with a change of halogens, 
from fluorine to cUoiine to bromine, and with use of copper (I) cyanide. The use of a 
bromine derivative, such as 2-nitro-5-methyl-6-bromophenol. with dimethylformamide 
and using triethylamine with a catalytic amount of dimethylamino pyridine and copper 
(I) cyanide at reduced temperatures,, i.e. <\0(y* C, preferably 60 to about 80** C for 

25 reduced times from strandarized procedures, i.e.. < 18 hours, preferably about 4 to 6 
hours yielded the desired products. 

Therefore one aspect of the invention is to a process for producing a cyano 
phenol derivative of the formula: 
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f^* wherein Ri is as defined for Formula (I) above, which 

method comprises reacting a compound of the formula: 




wherein X is halogen with copper (I) cyanide. 



dimeihylformamide. triethylaminc and a catalytic amount of dimcthylamino pyridine. 
5 Preferably, the process is run at reduced temperatures of about 60 to about 80* C. 
Preferably X is bromine. 

In the Examples, all temperatures are in degrees Centigrade ("Q. Mass spectra 
were performed upon a VG Zab mass spectrometer using fast atom bombardment. 

10 unless otherwise indicated. ^H-NMR (hereinafter "NMR") spectra were recorded at 250 
MHz or 400MHz using a Bruker AM 250 or Am 400 spectrometer, respectively. 
Multiplicities indicated are: s=ssinglet, d=doublet, t=triplet, qsquaitet, m=multiplet and 
br indicates a broad signal. Sat. indicates a saturated solution, equiv. indicates the 
proportion of a molar equivalent of reagent relative to the principal reactant. 

15 Flash chromatography is run over Merck Silica gel 60 (230 - 400 mesh). 

SYNTHETIC EXAMPLES 

The invention will now be described by reference to the following examples 
which are merely illustrative and are not to be construed as a limitation of the scope of 
20 the present invention. All temperatures are given in degrees centigrade, all solvents 
used herein are of the highest available purity and all reactions are run under anhydrous 
conditions in an argon atmosphere unless otherwise indicated. 

General Method A: Synthesis of N*- phenyl urea To a solution of substituted 
25 phenyl isocyanate (l.O equiv.) in toluene (5 miliLiters (hereinafter "mL")) the 

corresponding aniline (1.0 equiv.) was added. The reaction mixture was stirred at about 
80**C until complete (24^8 hours (hereinafter "his** or "h")), then cooled to room 
temperature. The purifications, yields and spectral characteristics for each individual 
compound are listed below. 

30 
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General Method B: Synthesis of N** phenyl urea To a solution of phenyl 
isocyanate (1.0 equiv.) in dimethyl formamide ( ImL) the corresponding aniline ( 1 .0 
equiv.) was added. The reaction mixture was stirred at about 80,C until complete (24- 
48 hours), then the solvent was removed under vacuum. The purifications, yields and 
5 spectral characteristics for each individual compound are listed below. 



General Method C:Synthesis of sulfonamide The ortho substituted aniline ( I equiv.), 
iriethyl amine ( I equiv.) and the desired sulfonyl chloride (1 equiv.) were combined in 
methylene chloride and allowed to stir at about 23 °C until complete (12-36 h). The 
to reaction mixture was partitioned between water and methylene chloride. The organic 
layer was separated and dried over magnesium sulfate, filtered and concentrated in 
vacuo. The purifications of each compound are listed below. 

E;^ampk i 

15 Preparation o f N-f2-Hvdroxv-4-(methoxvcarbonvnDhenvll»N'-Dhenvl urea 

N-[2-Hydroxy-4-(methoxycarbonyl)phenyn-N'-phenyl urea was prepared from 
methyl-4-amino-3-hydroxybcnzoate (200 mg, 1.19 mmol) and phenyl isocyanate (1.19 
mmol) according to the procedure noted above in General Method A. The product was 
purified by precipitation from toluene, and filtering, to afford the titled compound (309 

20 mg, 90%). mp: 188.4-188,8*'C; NMR (CD3OD/CDCI3): d 8.15 (d. IH, J = 8.25 
Hz). 7.70 (s. IH), 7.51 (d, IH. J = 8.25 Hz), 7,43 (d, 2H, J = 8.25 Hz). 7.30 (t, 2H. J = 
8.25 Hz), 7.01 (t. IH. J = 8.25 Hz). 3.87 (s, 3H); EI-MS m/z 286 (M+H)+; Anal. 
(Ci5Hi4N204)C,H,N. 



25 faamplc 2 

Prgp^atign gf N-rg-nilro-2'hydro;^YPhcnYl1-N'-phcnYl um 

The N-[5-nitro-2-hydroxyphenyl]-N'-phcnyl uiea was prepared from the 5-nitro 
2-hydroxy aniline and phenyl isocyanate according to the procedure in General Method 
A. The product was purified by precipitadon from toluene and filtering to afford the 

30 tided compound (100 mg, 30%). IH NMR (CD3OD): d 9.48 (s, IH, NH), 9.07 (d, J = 

1.56 Hz, NH), 8.55 (s. IH), 7.80 (dd, IH, J = 6.25 Hz and J a 1.56 Hz), 7.50 (d, 2H, J ^ 
6.25. Hz), 7.30 (t, 2H, J « 6.25 Hz), 7.01 (m, 2H). EI-MS m/z 273 (M+H)+. 

Esampic 3 

35 Preparation of 3-hvdroxv- 4-(f(phenvlaminok:arfaonvnaminQlbenzamide a)Preparauon 
of 0.67 Molar (hereinafter "M") Stock Solutions of Aluminum Amide Reagents 
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To a suspension of the appropriate hydrochloride (0.02 moie (hereinafter 
"mol*')) in dry toluene (20 mL) at about 0**C, was slowly added a solution of (2M, 10 
mL) of trimethyl aluminum in toluene. After the addition was complete, the reaction 
mixture was allowed to warm to room temperature and was stirred for about 1-2 hours 

5 until gas evolution has ceased. 

b)Preparation of 3-hydroxy -4- { [(phenylamino)carbony llamino I benzamide 

To a solution of the N-(2-hydroxy-4-(methoxycarbonyl)phcnyl)-N'-phenyl urea 
(60 miligram (hereinafter "mg")« 0.2 mmol) in toluene (2 mL) was added aluminum 
amide reagent (0.9 mL, 0.67M). The reaction mixture was stirred at reflux for about 12 

10 hours. The reaction mixture was cooled to room temperature and was carefully 

quenched with 5% HCl. The organic layer was separated and the aqueous layer was 
extracted three times with ethyl acetate. The organic extracts were combined, dried over 
MgS04, filtered and concentrated under reduced pressure. Chromatography of the 

resulting solid on silica gel (ethyl acetate) gave the desired amide (28 mg, 49%). mp: 
15 106.8-l07.rC; NMR (CD3OD/CDCI3): d 7.98 (d, IH, J = 8.25 Hz). 7.35 (d, 2H. J 
= 8.25 Hz), 7.30 (d, 2H, J « 8.25 Hz), 7.17 (t, 2H, J « 8.25 Hz), 6,91 (t, IH, J = 8.25 
Hz); EI-MS m/z 271 (M+H)+: Anal. (C14H13N3O3) C, H, N. 

Example 4 

20 Preparation of N-(2-hvdrQXv-4-nuorophenvh-N'-phenvl urea 
ajPreparation of 2-amino-5-fluoro phenol 

A mixture of 5-fluoro-2-nitrophenol (500 mg, 3.18 mmol) and tin (11) chloride 
( 1 .76 g, 9.2 mmol) in ethanol ( 10 mL) was heated at 80''C under argon. After 30 min, 
the starting material had disappeared and the solution was allowed to cool down and 

25 then poured into ice. The pH was made slightly basic (pH 7-8)» by addition of 5% 
aqueous sodium bicarbonate, before being extracted with ethyl acetate. The organic 
phase was washed with brine, dried over MgS04 and filtered. Evaporation of the 
solvent gave the title compound(335 mg, 83%). NMR (CD30D/CX>Cl3): d 6.6 (m, 
IH), 6.38 (dd, IH. J = 8.3 Hz and J = 2.8 Hz), 6.29 (m, IH). 

30 b)Preparation of N-<2-hydroxy-4-fluorophenyl)-N'-phcnyl urea 

^ N-(2-Hydroxy-4-fluorophenyl)-N'-phenyl urea was prepared from 2-amino-5- 
fluoro phenol (200 mg, 1.57 nmiol) and phenyl isocyanate according to the procedure in 
General Method A. The product was purified by precipitation from toluene and filtering 
to afford the tided compound (352 mg, 91 %). mp: 195.5-195 .7'C; ^H NMR 

35 (CD3OD/CDCI3): d 7,70 (m, IH), 7.3 (d, 2H, J = 8.25 Hz), 7. 15 (t, 2H, J « 8.25 Hz), 

6.89 (t, IH, J = 8.25 Hz), 6.50 - 6.38 (m, 2H); EI-MS m/z 246 (M+H)+; Anal. 
(Ci3HiiN202F)C, H, N. 
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Fxample 5 

prf>paration of 2-f frph^ nvlaminolcarhonvnaminQhhiQDhenoi 

2-{ [(Phenyianiino)carbonyl]aminolthiophenol was prepared from 2- 
aminothiophenoi (200 mg. 1.6 nunol) and phenyl isocyanaie according to the procedure 
in General Method A. The product was purified by precipitation from toluene and 
filtering to afford the tilled compound (330 mg, 85 %). mp: 194.5*'C; NMR 
(CDsOD/CDCls): d 7.48 - 7.26 (m, 4H), 7.25 - 7.10 (m, 3H), 7.04 - 6,79 (m, 2H); EI- 
MS m/z 244 (M+H)+; Anal. (C13H12N2OS) C, H. N. 



Example 6 

Prpparation o f N-r2-Carboxv-4>hvdrQxvphenvlVN''Dhcnvl urea 

N-(2-Carboxy-4-hydroxypheny!)-N'-phenyl urea was prepared from 2-amino-5- 
hydroxy benzoic acid (1 g, 6.53 mmol) according to the procedure in General Method 

15 B. The reaction mixture was partitioned between ethyl acetate and water. The organic 
phase was washed with brine, dried over MgS04 and filtered. Removal of solvent under 
reduced pressure and chromatography of the resulting solid on silica gel (hexane : ethyl 
acetate, 1: 1 to 100% ethyl acetate) gave the titled compound (1.5 g, 84%). NMR 
(CD3OD/CDCI3): d 8.36 (d, IH, J = 8.25 Hz), 7.63 (m. 4H), 7.48 (t, 2H, J = 8,25 Hz), 

20 7.20 (m, IH); EI-MS m/z 272 (M+H)+; Anal, (C14H12N2O4) C, H, N. 



E;tampic 7 

Preparation of N - r2 ■ hy droxy . 4- ftrifluoromethyH Phenvll - N' - Phenvl UfCft 

a) Prcparation of 2-niiro-5-trifluoromethylphenol 

2-Niiro-5-trifluoromethylphenol was prepared by adding concentrated HNO3 (6 

mL) drop-wise to a,a,a-irifiuoro-m-cresol (5g. 30.8 mmol) at room temperature. After 
the addition was complete the reaction was quenched with saturated ammonium acetate 
and extracted with EtOAc. The organic was separated, dried over sodium sulfate and 
filtered. Concentration of the solution in vacuo afforded an oil which was purified by 
column chromatogn^hy (gradient 100% hexane to 50% EtOAc/hexanes) to afford the 
titled compound as an oil( 1. 7 g, 27%). IH NMR (CDCI3): 10.6 (s, IH, OH), 8.26(d, 

IH, J = 7.8 Hz). 7,45(s, IH, arom), 7.26(d, IH, J= 7.8 Hz) 

b) Preparation of 2-amino-5-trifluoromethylphcnol 

2-Amino-5-trifluoromcthyIphenol was prepared by treating 2-nitro-5- 
trifluoromethylphcnol (500 mg, 2.41 mmol) with a solution of SnCl2(3.5g, mmol) in 
EtOH at 23 for I2h. The mixture was coDcentrated to 50 mL and adjusted to pH 7 
using saturated sodium bicarbonate. The reaction mixture was partitioned between H2O 
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and EtOAc. The aqueous layer was separated and extracted with EtOAc, The 
combined organic extracts were dried over sodium sulfate, filtered and concentrated in 
vacuo. The resulting colorless oil(370 mg. 87%) was used without further purification. 
1HNMR(CDC13): 7.6<s, IH). 7.39(d, IH, J = 8.5 Hz). 7.08(d, IH, J= 8.5 Hz) 

5 c)Preparation of N - [2 - hydroxy - 4- (trifluoromethyl) phenyl] - N' - phenyl urea 

N - [2 - Hydroxy - 4- (trifluoromethyl) phenyl] - N* - phenyl urea was prepared 
from 2-amino-5-trifluoromethylphenol (150 mg, 1.09 mmol) and phenyl 
isocyanate(1.09 mmoi) according to the procedure in General method A. The product 
was purified by precipitation from methylene chloride and filtering to afford the titled 
10 compound ( 230 mg, 87% ). mp: <»C; IH NMR (DMSO-d6): d 9.45 (s. IH, NH), 8.50 
(s, IH, NH), 8.31 (d, IH, J = lO.O Hz), 7.45 (d. 2H, J = lO.O Hz). 7.29 (t, 2H. J = 6.67 
Hz). 7. 10 (m. 2H), 6.99 (t, IH. J = 6.67 Hz). EI-MS m/z 296 (M+). Anal. 
(Ci4HiiN202F3)C. H, N. 

15 Example 8 

Preparation of N-f 2-hvdroxv-4-nitrophenvn-N'-(2-hvdroxv-4-nitrophenvl^ urea 

a) Preparation of 2-(/erf-buiyldimcthylsilyloxy)-4-nitroanilinc 

To a solution of 2-amino-5-nitrophcnol (1 g. 6.49 nunol) and imidazole (0.88 g, 
20 12.3 mmol) in DMF (15 mL), tert -butyidimcthylsilyl chloride (1 1.2 mL, 64.9 mmol) 
was added. The resulting mixture was allowed to stir at 23°C for 48 hours. The reaction 
mixture was panitioned between 0. 1 % HCl and ethyl acetate. The combined organic 
phase was washed with brine, dried over MgS04 and filtered. Removal of solvent at 

reduced pressure and chromatography of the resulting oil on silica gel (hexane : ethyl 
25 acetate; 5: 1) gave the titled compound (1.7 g, 98 %). NMR (CDCI3): d 7.78 (dd. 

IH, J = 6.7 Hz and J = 2.7 Hz), 7.61 (d, IH, J = 2.7 Hz), 6.7 (d, IH, J = 8.8 Hz), 1 .0 (s, 
9H), 0.28 (s, 6H). 

b) Preparation of N-[(2-fm-butyldimethylsilyloxy)-4-nitrophenyl]-N'-[(2-tcit- 
butyldimethylsiloxy>-4- nitrophenyl] urea 

30 To a solution of 2-(teit-butyIdimethylsilyioxy)-4-mtroaniline(200 mg, 0.75 

nunol) in toluene (10 mL) triethylamine (0.13 mL, 1.64 nunol) and triphosgene (88.4 
mg. 0.3 mmol) were added. The reaction mixture was stirred at 70''C for 2 hours, then 
cooled to room temperature. Then more 2-(tert •butyldimethylsilyloxy)-4-nitroaniline 
(200 mg, 0.75 nunol) was added. The resulting mixture was allowed to stir at 70**C for 

35 48 hours then cooled to room temperature. The reaction mixture was partitioned 

between water and ethyl acetate. The combined organic phase was washed with brine, 
dried over MgS04 and fdtered. Removal of solvent at reduced pressure and 
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chromatography of the resulting oil on silica gel (hcxane : ethyl acetate, 10: 1) gave the 
titled compound(l30 mg, 31%). NMR (CDCI3): d 8.36 (d, 2a J = 8.3 Hz). 7.90 
(dd, 2H, J = 8.3 Hz and J = 2.8 Hz). 7.7 1 (d, 2H, J = 2.8 Hz), 7.22 (s. 2H), 1.02 (s. 
18H),0.35 (s, 12H). 

5 c)Preparaiion of N-(2-Hydroxy-4-nitrophenyI)-N*-(2-hydroxy-4-nitrophenyl) urea 

To a solution of N-[(2-tert-butyldimethylsilyloxy)-4-nitrophenyl)-N'-((2-tcrt- 
butyidimeihylsiiyloxy)-4- nitrophenyl] urea(50 mg. 0.089 mmol) in THF (2 mL), 
tetrabutylammonium fluoride ( I M, 0.09 mL, 0.089 nunol) was added at 0°C. The 
reaction mixture was stirred at 23'C. After 1 hour, the staning nuteriai had 

10 disappeared. The reaction nnixiure was partitioned between water and ethyl acetate. The 
combined organic phase was dried over MgS04 and filtered. Removal of solvent at 
reduced pressure and chromatography of the resulting oil on silica gel (hexanc : ethyl 
acetate; 1:1 to 100% ethyl acetate) gave the titled compound(24 mg, 81%). ^HNMR 
(CD3OD/CDCI3): d 8.32 (d, 2H, J = 8.25 Hz), 7.80 (dd, 2H. J = 8.25 Hz and J = 2.06 

15 Hz), 7.7 (d, 2H, J = 2.06 Hz). EI-MS m/z 334 (M+H)+. Anal. (C13H10N4O7) C, H. N. 



Example 9 

Prgparation of N-f 2 -h vdrQXV-4-nitmphenvn-N*.nhenvl- thiourea 

a) Preparaiion of N-(2-tert-butyldimethysilyloxy-4-nitrophenyl)-N*-phenyl-thiourca 

20 N-(2-tert-Butyldimethysilyloxy-4.nitrophenyl)-N'-phenyl-thiourca was prepared 

by treating a biphasic solution of 2-tert-butyldimethysiiyloxy-4-nitroaniline(80 mg. 
0.308 mmol) and NaHC03 in CHCl3:H20(2.5: 1, 7mL) with thiophosgcne at 0*C. The 
solution was allowed to warm to 23*C and the reaction was continued overnight. The 
CHCI3 layer was separated and dried over sodium sulfate. The solution was 

25 concentrated in vacuo and the residue was dissolved in toluene and treated with aniline 
( 100 uL) at 23 for 12 h. The reaction mixture was concentrated and the residue was 
purified by flash chromatography (10% EtOAc/hexanes) to afford the titled compound 
as a yellow solid (120.8 mg, 98%) mp: m-HS^C; ^H NMR (CD30D/CIX:i3): d 8.65 
(d, IH, J = 10.0 H2), 7,58 (d, IH, J = lO.O Hz), 7.47 (d, IH, J = 1.25 Hz), 7.26 (m, 4H). 

30 7.10(m, IH). 

b) Preparation of N-(2-hydroxy-4-nitrophenyl)-N'-phenyl-thiourea 

N-(2-Hydroxy^nitrophcnyl)-N*-phenyl-2-thiourca was prepared by treating a 
solution of N-(2-lert-butyldimethysilyloxy-4-nitrophcnyl)-N'-phenyl-thiourca ( 100 mg, 
0.248 mmol) in CH3CN (1 mL) with Et3N*HF (lOOuL, 0.62 mmol) in acetonitrile for 
35 10 minutes at 23**C. The solution was concentrated and flushed through a silica plug 
with EtOAc to afford the desired compound as an orange solid (55 mg, 77%). 
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mp: 144.|45'*C;1h NMR (CD3OD/CDCI3): d 8.65 (d, IH, J = lO.O Hz), 7.58 (d. IH, J 
= 10.0 Hz), 7.47 (d, IH, J = 1.25 Hz), 7.26 (m, 4H). 7.10 (m, IH). 

Example IQ 

5 Preparation of N-(4- nitro 2-rohenvlsulfQnvlamino^p henvlVN'.phenvl 
a) Preparation of 4-nitro 2-(phenyisulfonylanruno) aniline 

A solution of 4-nitro 1 ,2-phcnylenc diajxiine(1.53 g, 10.0 mmol) in DMF was 
treated with phenyl sulfonyl chloride(1.76 g, 10.0 mmol) and triethyl amme(1.01 g) in 
DMF for 12 h at 23 ^C. The reaction mixture was partitioned between saturated NH4CI 

10 and methylene chloride. The organic layer was dried over sodium sulfate* filtered and 
concentrated in vacuo. The resulting solid was recrystallizcd (EtOH) to afford desired 
(0.275 g, 9%). ^H NMR(DMSO) 9.5(s, IH, br). 7.83 (dd, IH, JslO Hz, 2 Hz), 7.74(d, 
2H, J=8 Hz), 7.76(t, IH, J=8 Hz). 7.56(t, 2H, J=8 Hz). 7.55(d,lH, J=2Hz), 6.79 (d, IH, 
J=8Hz). 6.5(s,2H,br) 

1 5 b)Preparation of N-(4- nitro 2-(phenylsulfonylamino)phenyl)-N'-phcnyl urea 

N-(4-Nitro 2-(phenylsulfonylamino)phcnyl)-N'-phenyl urea was prepared from 
4- nitro 2-(phenylsuifonylamino) aniline(82 mg) and phenyl isocyanate(33 mg) by 
method A. The reaction was cooled and then partitioned between saturated ammonium 
chloride and 9: 1 methylene chloride and methanol. The organic phase was dried over 

20 magnesium sulfate, filtered and concentrated in vacuo. The residue was purified by 
column chromatography (ethyl acctatc/hexancs) to afford desired(30.8 mg, 26%). EI- 
MS m/z4l3(M+H)'*' 

Example 1 1 

25 Preparation of N-f2-hvdroxv-5-nitrophenvn-N'-f:^-methoxv-2-thienvnnmfl 
a)Preparation of 3-methoxy-2-thienylcarboxlic acid 

To a solution of 3-methoxythiophene (4.81 g, 42.1 mmol) in ether (20 mL) at - 
78^C, butyllithium (17 mL, 47.6 mmol) was added. The reaction mixture was stirred at 
-78^C for 1 hour, then it was warmed to 0 °C for 3 hours. After to recooling -78°C 

30 the reaction mixture was poured into a beaker filled with crushed dry ice (14.5 g) and 
allowed to stand until the excess dry ice had completely sublimed. Then the reacti n 
mixture was poured into a mixture of ice (10 g) to which cone. HCl (24 mL) had been 
added. The product was purified by precipitation from ether and filtering (6.42 g, 96 
%). EI-MS m/z 159 (M+H)*. 

35 b)Preparation of N-(2-hydroxy-5-nitrophenyl)-N*-(3-mcthoxy-2-thienyl)urca 
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To a solution of 3-methoxy-2-thiophene carboxylic acid (200 mg. 1.27 mmol) in 
benzene, (PhO)2PON3 (0.33 mL), 2-amino-4-niirophenol (195.7 mg, 1.27 mmol) and 

triethylamine ( 1 . 1 equiv., 0.25 mJL) were added. The reaction mixture was stirred at 
reflux overnight. The reaction mixture was partitioned between 5% citric acid and ethyl 
5 acetate. The organic layer was separated and the aqueous layer was extracted three 
times with ethyl acetate. The organic extracts were combined, dried over MgS04. 

filtered and concentrated under reduced pressure. Chromatography of the resulting 
solid on silica gel (hexane:ethyl acetate;!: 1) gave a solid product (160 mg, 41%). mp: 
172.6-173.OX; NMR (CD3OD/CDCI3): d 8.96 (d, IH, J = 2.5 Hz), 7,74 (dd, IH, J 

10 =5.0 Hz and J = 1.25 Hz), 6.82 (d, IH, J =7.5 Hz). 6.76 (s, 2H), 3.80 (s, 3H); EI-MS 
m/z 309 (M+H)+; Anai. (C12H1 1N3O5S) C, H, N. 

Example 12 

Preparation of N-f2-hvdroxv-4.nitrophenvn-N'-(3-methoxv-2.thienvnurea 

IS To a solution of 3-methoxy-2-thiophene carboxylic acid (example 1 1 a« 200 mg, 

1.27 mmol) in toluene, (PhO)2PON3 (0.33 mL) and triethylamine (1.1 equiv., 0.25 mL) 

were added. The reaction mixture was stirred at 70**C for 2 hours and cooled down to 
room temperature then 2-amino-5-nitrophenoi was added. The reaction mixture was 
stirred at 70**C overnight. The reaction mixture was partitioned between 5% citric acid 
20 and ethyl acetate. The organic layer was separated and the aqueous layer was extracted 
three times with ethyl acetate. The organic extracts were combined, dried over MgS04, 

filtered and concentrated under reduced pressure. Chromatography of the resulting 
solid on silica gel (hexane:ethyl acetate;!: 1) gave the product (190 mg, 48%). ^H NMR 
(CD3OD/CDCI3): d 8.38 (d, IH, J = 5.0 Hz), 7.85 (dd, IH, J = 5.0 Hz and J = 1.25 Hz), 

25 7.76 (d, IH, J = 2.5 Hz), 6.9 (s, 2H), 3.95 (s, 3H); EI-MS m/z 309 (M+H)+; Anal. 
(Cl2HllN305S)C,H,N. 

Example 13 

Prepafation of N-f2-hydro?^y-4-nitr9phcnylVN -(3-mcthQxyplicnynurea 

N-(2-Hydroxy-4-nitrophenyl)-N*-(3-methoxyphenyl)urea was prepared from 2- 
30 hydroxy 4-nitro aniline ( 154 mg, 1 .0 mmol) and 3-methoxy phenyl isocyanate( 1 .0 
mmol) according to the procedure in General Method B. The product was purified by 
dilution with methylene chloride and precipitation with hexanes. Filtering afforded the 
title compound (140 mg, 46%). EI-MS m/z 302(M-H) * 

35 Example 14 

Preparation of N.f 2-hvdroxv-4.nitrophenvn.N'.f 2-methoxvphenvnurea 
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N-(2-Hydroxy-4-nitrophenyl)-N'-(2-methoxyphenyl)urca was prepared from 2- 
hydroxy 4-nitro aniline (154 mg, l.O mm I) and 2-meilioxy phenyl isocyanatcd 
mmol.) according to the procedure in General Method B. The product was purified by 
dilution with methylene chloride and precipitation with hexanes. Filtering afforded the 
title compound (82 mg, 27%). EI-MS m/z 302(M-H)- 

Example 15 

Preparation of N.r2.hvd roxv.4.nitrophenvlVN'.f3-trifluoromethvlphenvnurea 

N-(2-Hydroxy-4-nitrophcnyl)-N'-(3-mcthoxyphenyl)urca was prepared from 2- 
hydroxy 4-nitro aniline ( 154 mg. 1.0 mmol) and S-trifluoromethyl phenyl isocyanate ( 1 
mmol) according to the procedure in General Method B. The product was purified by 
dilution with methylene chloride and precipitation with hexanes. Filtering afforded the 
title compound ( 180 mg, 52%). EI-MS m/z 342(M+H) + 

Example 16 

Prepafation n f N-ri-hvdroxv-4-nitrophenvn-N'.f2.trifluoromethvlDhenvnurea 

N-(2-Hydroxy-4-nitrophcnyl)-N'-(2-urifluoromcthylphcnyl)urea was prepared 
from 2-hydroxy 4-nitro aniline ( 154 mg, 1.0 mmol) and 2-trifluoromcthyl phenyl 
isocyanate ( 1 .0 mmol) according to the procedure in General Method B. The product 
was purified by dilution with methylene chloride and precipitation with hexanes. 
Filtering afforded the title compound (180 mg, 52%). EI-MS m/z 342(M+H) + 

Example 17 

Preparation nf N-r2-hvdr oxv-4-nitrophenvn-N'-(4-trifluoromethvlDhenvnurea 

N-(2-Hydroxy-4-nitrophenyl)-N*-(4-trifluoromethylphcnyl)urea was prepared 
from 2-hydroxy 4-nitro aniline (154 mg, 1.0 mmol) and 4-trifluoromethyl phenyl 
isocyanate ( 1 .0 mmol) according to the procedure in General Method B. The product 
was purified by dilution with methylene chloride and precipitation with hexanes. 
Filtering afforded the tiUe compound (1 1 1 mg. 32%). EI-MS m/z 340(M-H)- 

Examplc 18 

Preparation o f N-f 2.hvdfoxv-4-nitrophenvn.N'.f 2.bromophenvnurea 

N-(2-Hydroxy-4-nitrophcnyl)-N'-(2-bromophenyl)urea was prepared from 2- 
hydroxy 4-nitro aniline (500 mg, 3.24 mmol) and 2-bromophenyl isocyanate (3.24 
mmol) according to the procedure in General Method B. The product was purified by 
dilution with methylene chloride and precipitation with hexanes. Filtering afforded the 
title compound(530 mg, 47%). EI-MS m/z 350(M-H) * 

Example 19 
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Prep^tion of N-r2.hvrirnxv-4-nirrophenvlVN*-r3-bromQPhenvnurea 

N-(2-Hydroxy-4-nitrophcnyl)-N'-<3-bromo phenyDurea was prepared from 2- 
hydr xy 4-nicro aniline (500 mg, 3.24 mmol) and 3-bronio phenyl isocyanate (3.24 
mm'oDaccording to the procedure in General Method B. The product was purified by 
5 dilution with methylene chloride and precipitation with hexanes. Filtering afforded the 
title compound(0.96g, 87%). EI-MS m/z 350(M-H) " 

E;^amplg 20 

V 

Preparation of N-(2-hvdroxv-4-nitrophenvlVN^(4-brQmophenvnurea 
10 N-(2-Hydroxy-4-nitrophcnyl)-N'-(4-bromo phenyDurea was prepared from 2- 

hydroxy 4-nitro aniline (500 mg, 3.24 mmol) and 4-bromo phenyl isocyanate (3.24 
mmol) according to the procedure in General Method B. The product was purified by 
dilution with methylene chloride and precipitation with hexanes. Filtering afforded the 

iitleH:ompound(0.41 g» 37%). EI-MS m/z 352(M+H) + 

•np':. 
15 ^ 
> , 

Exampig21 

Preparation of N-f2-hY<lroxY-4-niugphcnYlVN'-f2'Phcnylphcnynurea 

N-(2-Hydroxy-4-nitrophenyl)-N'-<2-phenylphenyl)urea was prepared from 2- 
hydroxy 4-nitro aniline (500 mg, 3.24 mmol) and 2-phenyl phenyl isocyanate (3.24 
20 mmol) according to the procedure in General Method B. The product was purified by 
dilution with methylene chloride and precipitation with hexanes. Filtering afforded the 
titlecompound(0.22 g, 19%). EI-MS m/z 350(M+H) + 

' Example 22 

25 Prcpaf atign of N-(2-hydrQxy-4-nitrephcny IVN'-f 1 -naphlhy Hmta 

N-(2-Hydroxy-4-nitrophenyl)-N*-(l-naphthyl)urea was prepared from 2-hydroxy 
4-mtro aniline (500 mg, 3.24 mmol) and 1-naphthyl isocyanate (3.24 mmol) according 
to the procedure in General Method B. The product precipitated from methylene 
chloride and filtered. The resulting solid was titruated with 1:3 triethyl 

30 amine:methylene chloride. The filterate was concentrated in vacuo. The resulting 
residue was dissolved in methylene chloride and treated with IN HCl in water. The 
desired product precipitated from solution and was collected by filtration(0. 1 Ig, 10%). 
EI-MS m/2 324(M+H) + 

35 Example 23 

Prejparation of N-f 2-hvdrQxv-4-nitrophenvn-N'-(2.nitrQphenvnurea 
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N-(2-Hyd?ifxy-4-nitrophcnyl)-N*-(2-nitro phenyl)urea was prepared from 2- 
hydroxy 4-nitro aniline (500 mg, 3.24 nunol) and 2-niiro phenyl isocyanate (3.24 
nunol) according to-the procedure in General Method B. The product was purified by 
dilution with methylene chloride and precipitation with hexanes. Filtering afforded the 

5 title compound(a/44 g, 44%). EI-MS m/z 3 19(M+H) + 

•■ 'ver 

f th Example 24 

Preparation of N.V'2^ -hvdroxv-4-nitrophenvn-N'-r2.fluorophenvnurea 

N-(2-Hydroxy-4-nitrophcnyl)-N*-(2-fluorophcnyl)urea was prepared from 2- 
10 hydroxy 4-nitro j(nilinc (500 mg, 3.24 nunol) and 2-fluoro phenyl isocyanate (3.24 
mmol) according to the procedure in General Method B. The product was purified by 
dilution with methylene chloride and precipitation with hexanes. Filtering afforded the 
Utie compound(0.59 g. 31%). EI-MS m/z 292(M+H) + 
QyjQ Example 2g 

15 Preparation o f Ns<a^hvdroxv-4-nitrot>henvl)-N*-f2.6-difluorophenvl^urea 

N-(2-Hydj*o)ty-4-nitrophenyl)-N'-{2,6-difluorophenyl)urea was prepared from 2- 
hydroxy 4-niiro inilinc (500 mg. 3.24 mmol) and 2,6-dinuoro phenyl isocyanaie(3.24 
mmol) accordingnoithe procedure in General Method B. The product was purified by 
dilution with mc^ylcnc chloride and precipiution with hexanes. Filtering afforded the 

20 title compound((>:ftl g. 91%). EI-MS m/z 308(M-H) ' 
^ riec Example 26 

Preparation of N>ff gr.hvdroxv-4-nitrophenvl VN'-f 2-ethoxvphenvnurea 

N-(2-Hy^xy-4-nitrophenyl)-N*-(2-eihoxyphenyl)urea was prepared from 2- 
hydroxy 4-nitro ii3)ine (500 mg, 3.24 mmol) and 2-ethoxy phenyl isocyanate (3.24 

25 mmol) accordin^td the procedure in General Method B. The product was purified by 
dilution with methylene chloride and precipitation with hexanes. Filtering afforded the 
utle compound(0.84 g, 81%). EI-MS m/z 318(M+H) + 

CCa Example 27 

Preparation o f Nrf>2.hvdrQxv-4-nitrophenvn-N'-f2-€thvlphenvnurea 

30 N-(2-Hydroxy-4-niirophcnyl)-N'-(2-cthylphenyl)urca was prepared from 2- 

hydroxy 4-mtro aniline (500 mg, 3.24 mmol) and 2-ethyl phenyl isocyanate (3.24 
mmol) accordingUd the procedure in General Method B. The product was purified by 
dilution with methylene chloride and precipitation with hexanes. Filtering afforded the 
tide compound{0.44 g, 43%). EI-MS m/z 302(M+H) ^ 



Example 28 

Preparation o f N.f2-hvdroxv-4-nitro phenvn-N*.f2-trifluorQmeihQXVDhenvnurea 
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N-(2-Hydroxy-4-nitrophenyl)-N'-(2-trifluoromcthyloxyphcnyl)urea was 
prepared from 2-hydroxy 4-niiro aniline (500 mg. 3.24 mmol) and 2-trifluoromcthoxy 
phenyl isocyanate (3.24 nunol) according to the procedure in General Method B. The 
product was purified by dilution with methylene chloride and precipitation with 
5 hexanes- Filtering afforded the title compound(0.69 g. 60%). EI-MS m/z 358(M+H) + 

Example 29 

Svnrhasis of N-f 2-hvdroxv-4-nitrQ ohenvn N'-f2-methvlthio phenyls urea 

The urea was prepared from 2-hydroxy 4-mtro aniline (500 mg , 3.24 nunol) 
10 and 2-methylthio phenyl isocyanate(3.24 mmol) by general Method B. The product 
was purified by dilution with nwthylene chloride and precipitation with hexanes. 
Filtering afforded the title compound(0.63 g, 61%). EI-MS m/z 320(M+H) + 

Examnle 30 

IS Synthesis of N-(2-hvdroxv-4-nitro ohenvH N'-f2-chloro 6-methvl phenvh urea 

The urea was prepared from 2-hydroxy 4-mtro aniline (500 mg, 3.24 mmol) and 
2-chloro 6-methyl phenyl isocyanate by general Method B. It was purified by diluti n 
with methylene chloride and precipitation with hexane. Filtering afforded the desired 
compound(0.3 1 g, 29%). EI-MS m/z 322(M+H) + 

20 

Example 31 

Synthesis of N.(2.hydrQxy-4-nitro phenvh N'-(2- methvl sulfoxvphenvn urea 

The urea was synthesized by treatment of N-( 2-hydroxy 4-nitro phenyl) N'-(2- 
methyl thio phenyl) urea(example 28, 100 mg) with sodium periodatc(100 mg) in t- 
25 butanol/water for 12 hours at 23 ^C. The product precipitated from the reaction 
mixture(30 mg, 29%). EI-MS ra/z 336(M+H) + 

Example 32 

Synthesis of N-(2-hYdrpxY 4-triflttpremcihYl phenyl) N^-fZ-bromo phenyl) urea The 
30 urea was prepared from 2-hydroxy 4-trifluoromethyl aniline(example 7a, 0. 17lg, I 
mmol) and 2-bromo phenyl isocyanaie(l mmol) by general Method B. It was purified 
by dilution with methylene chloride and precipitation with hexane. Bitering afforded 
the desired compound(0.25 g, 54%). EI-MS m/z 375(M+H) + 

35 Example 33 

Synthesis of N.f2-hvdroxv 4-carbQmethQxv phenvH NV2-bromo ohenvn urea 
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The urea was prepared from 2-hydroxy 4-carboniethoxy aniline(0,167 g. I 
mmoi) and 2-broino phenyl isocyanale( I mmol) by general Method B. It was purified 
by dilution with methylene chloride and precipitation with hexane. Filtering afforded 
the desired compound(0. 12 g, 33%). EI-MS m/z 363(M-H) * 

5 

Example 34 

Synthesis of N-f 2-h vdroxv 4-trifluQrQmethvl ohenvn NV2-phenvi phenvn urea 

The urea was prepared from 2-hydroxy 4-trifluoromethyl aniline(example 7a, 
6.171 g, 1 mmol)) and 2-phenyl phenyl isocyanate by general Method B. It was 
10 purified by dilution with methylene chloride and precipitation with hexane. Filtering 
afforded the desired compound(0.24 g. 64%). EI-MS m/z 373(M+H)"*' 

Example 35 

Synthesis of N-(2.hvdroxv 4-car faomethoxv ohenvn N'-(2-Dhenvl phenvH urea 
15 The urea was prepared from 2-hydroxy 4-carbomethoxy aniline(0.l67 g, I 

mmol) and 2-phenyl phenyl isocyanate(l mmol) by general Method B. It was purified 
by dilution with methylene chloride and precipitation with hexane. Filtering afforded 

the desired compound(0.185 g, 50%). EI-MS m/z 363(M-H) ' 

20 Example 36 

Synthesis of N^f2-hvdroxv 4.nitrQ phenvlVN'.r2.3-dichloro p henvn urea The urea was 
prepared from 2-hydroxy 4-nitro aniline(308 mg. 2 mmol) and 2,3-dichloro phenyl 
isocyanate(2 mmol) by general Method B. It was purified by dilution with methylene 
chloride and precipitation with hexane. Filtering afforded the title compound(0.5 g, 

25 73%). EI-MS m/z 342(M+H) 

Example 37 

Synthesis of M-f l.hvdroxv 4.nitro phenvn N'-f2.4.dichloro ohenvn urea 

The urea was prepared from 2-hydroxy 4-nitro aniline(308 mg. 2 mmol) and 
yo 2,4-dichloro phenyl isocyanatc(2 mmoi) by general Method B. It was purified by 

dilution with methylene chloride and prccipiution with hexane. Filtering afforded the 

tide compound(0.26 g, 38%). EI-MS m/z 342 (M+H) 

Fxample 38 

35 Synthesis of N-ri.hvdroxv -4.nitro nhenyn N'-(2^hlnm nhenvn urea 
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The urea was prepared from 4-miro 2-hydroxy anilinc(308 mg, 2 mmol) and 2- 
chioro phenyl isocyanate(2 mmol) by general Method B. It was purified by dilution 
with methylene chloride and precipitation with hexane. Filtering afforded the title 
compound(0.29 g. 47%). EI-MS m/z 308(M+H) * 

5 

Example 39 

Synthesis of N-f2-hvdrQxv-4-nitrophenvn N'-(2.4-dibromQ phenvh urea 

The urea was prepared from 4-nitro 2-hydroxy aniline(308 mg, 2 mmol) and 
2,4-dibromo phenyl isocyanate(2 mmol) by general Method B. It was purified by 
10 dilution with methylene chloride and precipitation with hexane. Filtering afforded the 
title compound(0.34 g, 39%). EI-MS m/z 430(M+H) "** 

Example 40 

Synthesis of N-r2-hvdroxvnapthvn N*-f 2-bromQ phenvh ure^ 
15 The urea was prepared from I -amino 2-hydroxy napthalene(19S mg, I mmol) 

and 2-bromo phenyl isocyanate(l mmol) by general Method B. It was purified by 
dilution with methylene chloride and precipitation with hexane. Filtering afforded the 

title compound(0.030 g, 8%). EI-MS m/z 357(M+H) 

20 Example 41 

Synthesis c>fN-(Z-hydroxv-4-nitrgphcnyl)-N'-(2,3-mcihvicncdiQxyphcnYl)urca 

a) Preparation of 2,3-methylenedioxyphenylcarboxyIic acid 

A solution of 1 ,3-ben2odioxole (3.09 g, 32 mmol) in dry ether (50 mL) was 
25 treated dropwise at -10°C with 2.5 M n-butyllithium (15 mL, 35 mmol) in hexane. 
When the addition was complete, the mixture was stirred under reflux for one hour. 
After cooling to room temperature, it was added to crushed solid carbon dioxide, and 
after 24 hours, the residue was treated with 10 % aq. NaHC03 and ether. The alkali 

layer was separated, washed with ether, then acidified with cold concentrated HCl, and 
30 extracted with chloroform. The combined organic layers were dried over MgS04, 

filtered and concentrated under reduced pressure (1. 1 g. 20 %). EI-MS m/z 167 (M+H)"* 

b) Preparation of N-(2-hydn)xy-4-mtrophenyl)-N*-(2,3-methylenedioxyphcnyl)urca 

To a solution of the 2,3-niethylenedioxyphenylcarboxyUc acid in toluene, 
triethylamine (0.27 mL, 1.95 mmol) and diphenylphosphoryl azide (DPPA) (0.32 mL, 
35 1.5 nunoi) were added. The reaction mixture was stirred at 60^C for 2 hours, then 2- 
amino-5-nitrophenol (250 mg, 1.5 mmol) was added The reaction mixture was stirred 
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at 100*^C for 18 hours. After the reaction mixture was cooled to room temperature, it 
was partitioned between 5 % citric acid and ethyl aceute. The organic layer was 
separated and the aqueous layer was extracted three times with ethyl acetate. The 
organic extracts were combined, dried over MgS04* filtered and concentrated under 
reduced pressure. Chromatography of the resulting solid on silica gel (hexane : ethyl 
acetate; 5: 1) gave product (200 mg. 42 %). EI-MS m/z 318 (M+H)"*" 

Example 42 

Synthesis of N.i^2-hvdroxv 4.nitro p henvl> N'-f2-methoxv 3-chloro phenyl) urea 

The urea was prepared from 2-hydroxy 4-nitro aniline(308 mg» 2 mmol) and 2- 
chloro 3-methoxy phenyl isocyanate(2 mmol) by general Method B. It was purified by 
dilution with methylene chloride and precipitation with hexane. Filtering afforded the 

title compound(0.48 g, 63%). EI-MS m/z 338(M+H) * 

Example 43 

Synthesis of N -n.hvdroxv 4-nitrn nhenvh N^(2-methvl Phenvl) UfCa 

The urea was prepared from 2-hydroxy 4-nitro aniiine(308 mg, 2 mmol) and 2- 
methyl phenyl isocyanate(2 nmiol) by general Method B. It was purified by dilution 
with methylene chloride and precipitation with hexane. Filtering afforded the title 

compound(0.38 g, 53%). EI-MS m/z 288(M+H) 

Example 44 

Synthesis of Nfhis r2-hvdrQXV 4-nir m phenvH N'-rdianisdine) diurea 

The urea was prepared from 2-hydroxy 4-nitro amlinc(616 mg, 4 mmol) and 
dianidisdine diisocyanatc(2 mmol) by general Method B(cxccpt 2 equiv. of 4-mtro 2- 
hydroxy aniline was used instead of lequiv,). The product was purified by dilution 
with methylene chloride and precipitation with hexane. Filtering afforded the title 

compound( 0.08 g. 6%).EI-MS m/z 605(M+H) 

E^^amplc 45 

Synthesis of 4.mi>th viene b i^nsl-ri-chloro phenvh N'-/2-hvdroxv 4*nitro phenvl) Ufta) 

The urea was prepared from 2-hydroxy 4-nitroaniline(616mg,4 nunol) and4- 
mcthylcnc bis(N-(2-chloro phenyl) diisocyanaic(2 mmol) by general Method B(except 2 
equiv. of 4-nitro 2-hydroxy aniline was used instead of lequiv.). The product was 
purified by dilution with methylene chloride and precipitation with hexane. Filtering 
afforded the Utlc compound(0.10 g, 8%). EI-MS m/z 627(M+H) 
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Hxample 46 

5;vnthesis of N.r2-hvdroxv 4-fben2vlamtnolcarbonvI Dhenvl1-N'-(2-brQmQPhcnvl)urca 

5 a)Synthcsis of N-(2 -hydroxy 4-carboxyiaie phenyl) N'-(2-bromo phenyl) urea 

The urea was prepared from 3 -hydroxy 4-ainino benzoic acid (3.69 g, 24 mmol) 
and 2-bromo phenyl isccyanate(24 mmol) by general Method B. It was purified by 
dilution of the DMF solution with methylene chloride and precipitation with hexane(4.0 

g, 48%). EI-MS m/z 351(M+H) 

10 b)Preparation of N-[4-(ben2ylamino)carbonyl-2-hydroxyphenyl]-N'-(2- 

bromophenyl)urea To a solution of the N-<2-hydroxy 4-carboxylate phenyl) N'-(2- 
bromo phenyl) urea (200 rag, 0.58 mmol) in DMF (15 mL), EDC (121.9 mg, 0,58 
mmol). HOBT (156.6 mg. 1 1.6 mmol) were added . The reaction mixture was stirred at 
room temperature for 16 hours. Then the benzyl amine (123 mg, 1 1.6 mmol) was 

15 added. The reaction mixture was stirred at same temperature for 24 hours. Then the 

reaction mixture was partitioned between water and ethyl acetate. The organic layer was 
separated and the aqueous layer was extracted three times with ethyl acetate. The 
organic extracts were combined, dried over MgS04, filtered and concentrated under 

reduced pressure. Chromatography of the resulting solid on silica gel (hexane : ethyl 
20 acetate; 1:1) gave benzylamino product (500 mg, 65 %). EI-MS m/z 441 (M-t-H)* 



Example 47 

Svnthesisof N-r2-hvdroxv 4.fiitro phenvH N'-(2-phenQxv ohenvl) urea The urea was 
synthesized by the treatment of 2-phcnoxyphcnyl carboxylic acid(2 mmol,) with 
25 diphenyl phosphoryl azide(0.475 mL) and thethyl amine(.14 mL) in DMF at 80 after 
24 hours the 2-amino 5-nitro phenol (1 equiv.) was added. The reaction was heated for 
24 hours at 80°C. The reaction product was oiled out with hexane. The residue was 
dissolved in methanol and the solid was precipitated out with water.(i80 mg, 24%) EI- 
MS m/z 364(M-H) * 

30 

Synthesis of N-f 2-hvdrQxv-4-fluQro phenvh N'-f2-bromQ phenvl) urea 
a)Synthesis of 2-hydroxy 4-fluoro aniline 

3-fluoTO 6-nitro phenol (2 g, 1 1 nunol) was treated with 10%Pd/C(l g) at 23 °C 
35 The reaction mixture was flushed with hydrogen gas and the reaction was allowed to 
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Stir 12 h before it was fUtcred through cclite. The filtrate was concentrated in vacuo to 

afford the title compound ( 1.4 g, 77%). EI-MS m/z 169(M+H) 
b)Synthesis of N-(2-hydroxy-4-nuoro phenyl) N'-(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 4-fluoro aniline(234 mg, 2 mmol) and 
5 2-bromo phenyl isocyanate by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexane(173 mg» 26%). EI-MS m/z 325 

(M+H) 

Exampig 49 

10 Synthesis of M-f l.hvdroxv 3.4.diflu oro phenvH N'-f2-bromo phenyl^ urea 

a) Synthesis of 2-hydroxy 3,4-difluoro aniline 

2.3 difluoro 6-nitro phenol (2 g, 1 1 mmol) was treated with lO%Pd/C(l g) at 23 
°C. The reaction mixture was Hushed with hydrogen gas and the reaction was allowed 
to stir 12 h before it was filtered through cclite. The filtrate was concentrated in vacuo 

1 5 to afforded the title compound ( 1 .6 g, 97%). EI-MS m/z UeCM+H)* 

b) Synthesis of N-(2-hydroxy 3,4-difluoro phenyl) N'-(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 3,4-difluoro aniline(0.290 g, 2 mmoi) 
and 2-bromo phenyl isocyanate(0.4 g) by general Method B. It was purified by dilution 
with methylene chloride and precipitation with hexane(0.254 g, 37%). EI-MS m/z 

20 343{M+H) 

Example SO 

?;ynthe<;is of N-f2-hvd mTv 3-napthvl^ N*-f2-bromQ phenvl) urea 

The urea was prepared from 3-amino 2-hydroxy naptbalene(0.320 g. 2 mmol) 
25 and 2-bromo phenyl isocyanate(.40 g) by general Method B. It was purified by dilution 
of the with methylene chloride and precipitation with hcxane(0.339, 47%).EI-MS m/z 

357(M+H)* 

Example 31 

30 Synthesis of N.(l-hvdroxv 4-phenvl nhenvh NV2-bromo phenvl) urea 
a)Synthesis of 2-mtro 5-phcnyl phenol 

A solution of 3-phenyl phcnol(2 g, 1 1 mmol) in acetic acid was treated with 
concentrated nitric acid drop-wise until all starting material was consumed. The 
solution was partitioned between water and methylene chloride. The organic phase was 
35 separated and the aqueous phase was extracted once more with methylene chloride. The 
combined organic phases were dried over sodium sulfate, filtered and concentrated in 
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vacuo. The residue was purified by silica gel chromatography(ethyl acetate/hexanes) to 
afford desired (1.2 g. 50%)Ah NMR rCDCla): d 10.65(s. IH), 8.18 (d, IH, J = lO.O 
Hz). 7.65 (d, 2H. J = 6.0 Hz), 7.49 (m. 3H), 7.34 (s, IH), 7.10 (d, IH, J=10.0Hz). 
b)Synthesis of 2-ainino 5-phenyl phenol 

5 A solurion of 2-nitro 5-phenyl phenol(1.2 g, 5.5 mmol) in methanol was treated 

with 10% Pd/C(1.2g). The reaction mixture was flushed with hydrogen and allowed to 
stir overnight. The reaction mixture was filtered through celite and the filtrate was 
concentrated in vacuo to afford desired (l.OI g, 98%).EI-MS m/z IseCM+H)"*" 
OSynthesis of N-(2-hydroxy 4-phenyl phenyl) N'-(2-bromo phenyl) urea 

»0 The urea was prepared from 2-hydroxy 4-phcnyl anilinc(0. 185 g. 1 mmol) and 

2-bromo phenyl isocyanate(0. 198 g) by general Method B. It was purified by dilution 
of the DMF solution with methylene chloride and precipitation with hcxanc(215 mg, 
56%).EI-MS m/z 383(M+H) 



15 Example 52 

Synthesis of N-r2-hvdroxv 4-methvl phenvH N'.f2-brom Q phenvh urea 

The urea was prepared from 2-hydroxy 4-methyl anilinc(.274g, 2 mmol) and 2- 
bromo phenyl isocyanaie(0.40 g, 2 mmol) by general Method B. It was purified by 
dilution of the DMF solution with methylene chloride and precipitation with 

20 hcxane(249 mg, 39%). EI-MS m/z 319(M-H) " 



Example 3? 

Synthesis of N(2-hvdmxv 4.nitro phenvh ivr-n-phenvlamino phenyl^ urea The urea was 
synthesized by the treatment of 2-tertbutyldimcthylsilyloxy 4-mtro phenyl 
25 isocyanate(examplc 9a, 0.419g. L5 cquiv.) with 2-anilino anilinc(0.l84 g, I equiv.) in 
THE overnight at 40 "C. The desired product precipitated out of the reaction 
mixturc(30 mg, 8%). EI-MS m/z 365(M+H) 



Example 54 

30 Synthesis of N-(2-hvdroxv S^arboxvlate phenvH lsr.f2.bromo phenvh uma 

The urea was prepared from 2-hydroxy 3-amino benzoic acid(300 mg, 2 mm 1) 
and 2-bromo phenyl isocyanate by general Method B. It was purified by dilution of the 
DMF solution with methylene chloride and precipitation with hexane(.287 g, 41%). EI- 
MS m/z 35 1(M+H) ^ 
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<;ynthesis of f ^n-Qiilflivdrvl 4-bromo phenyls N*-(2-brQmo phenyls ureaa)Svnthesis of 
2-ainino 6-broino thiazole 

4-Bromo anilinc(4.3 g» 25 mmoK I equiv.) and ammonium thiocyanate(5.7 g. 
3equiv.) was dissolved in acetic acid and treated with bromine(4 g, 1 equiv.) at room 
5 temperature. After complete disappearance of starting material the reaction mixture 
was poured into water and the solid was collected. The solid was used in the next step 

without any purincaiion(3.6 g. 46%). EI-MS m/z 229(M+H) 

b) Synthesis of bis (3-bromo 6-amino phenyl) disulfide 

The 2-amino 6-bromo thiazole hydrobromide (500 mg. 1.6 mmol) in 
10 water(5mL) was treated with KOH (2.5 g) was heated at reflux for 8 h at reflux. The 
reaction mixture was then acidified to ph 4 with acetic acid and extracted with 
methylene chloride. The methylene chloride mixture was concentrated in vacuo. The 
residue was dissolved in DMSO and treated with l2. After stirring overnight at room 
temperature the reaction mixture was partitioned between methylene chloride and 
15 saturated sodium bicarbonate. The methylene chloride layer was dried with magnesium 
sulfate and concentrated in vacuo. The resulting solid was purified by flash 
chromatography(ethyl acetaie/hexane) to afford the title compound (230 mg, 34%). EI- 
MS m/z 405(M+H) 

c) Synthesis of N(2-sulfliydryl 4-bromo phenyl) N'-(2-bromo phenyl) urea 

20 A solution of (3-bromo 6-amino phenyl) disulflde(201 mg, .5 nunol) in DMF 

was treated with 2-bromo phenyl isocyanatc( 1 mmol) at 80 overnight. The rcacti n 
mixture was diluted with methylene chloride and a solid was precipitated out with 
hexanes. The solution was dissolved in MeOH and treated with NaBH4. After gas 
evolution ceased the reaction mixture was carefully acidified with IN HCl and the 

25 resulting solid was filtered(52 mg. 1 3%). EI-MS m/z 399 (M-H) ' 



Synthesis of N -ri.hvdroxv 4.nitrQ phenvH N^f2-iQdo phenvn urea 

The urea was synthesized by the treatment of 2-iodo benzoic acid(5 g. 20 mm 1) 
30 with diphenyl phosphoryl azide(l equiv.) and triethyl amine (1 equiv.) in DMF at 80 

after gas evolution ceased the 5-nitro 2-amino phenol (3 g« 1 equiv.) was added. The 
reaction was heated overnight at 80**C. The reaction mixture was purified by filtering 
through a plug of silica with methylene chloride. The desired product was then 
precipitated out with hexane. Filtering afforded the desired compound(1.08 g, 13%). 

35 EI-MS m/z 398(M-H)" 
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Example 57 

Svmhcsis of N-r2-hvdrQXV 4-nitrQ ohenvl^ N'-r^-bromo phenyl^ thiourea 

The thiourea was synthesized by treatment of the 2-ferf-butyldiinethyIsilyloxy 4- 
nitro phenyl thioisocyanate(see example 9a , 3.73 mmol) with 2-brom aniline in 
5 toluene at SS^C over 36 h. The solution was concentrated and the residue was purified 
by flash chromaiography(EtOAc/Hexanes). The fraction slightly lower rf than starting 
material contained the desired compound. This fraction was concentrated and then 
treated with tricthyl amine hydrofluoride in acetonitrile for 15 minutes at 23 *'C. The 
reaction mixture was then concentrated in vacuo and the residue was purified by flash 
10 chromatography(eihyl actate/hexanes) to give N-(2-hydroxy 4-nitro phenyl) N'-(2- 
bromo phenyl) thiourea(52 mg, 4%) . EI-MS m/z 369(M+H) * 

Example 58 

Synthesis of N-f2-DhenvlsulfamidQ> 4-cvanophenvl N'.f2.bromQ phenvH i^rf^ 

15 a)Synthesis of 3-(phenylsulfamido) benzonitrile 

The of 3-(phenylsulfainido) benzonitrile was synthesized from the 3-cyano 
aniline (23.9 .2 moi) by Method C. It was purified by recrystalization from 
EtOH(15.8 g, 3l%).lH NMR (CDCI3): d 7.95(s, IH), 7.84 (d. 2H, J = 8.0 Hz), 7.59 (t, 
. IH. Jr:8.0Hz).7.45(m,2H),7.35(m,4H). 

20 b)Synthesis of 3-(phenylsuIfamido) 4-nitro benzonitrile 

The 3-(phenyIsulfanudo)_benzonitrile( 10 g, 39 mmol) was dissolved in acetic 
anhydride and treated with concentrated nitric acid diopwise at room temperature until 
all the starting material had been consumed. The reaction mixture was then quenched by 
carefully pouring it into sodium bicarbonate and left to sit until all gas evolution had 

25 subsided. It was then partitioned between methylene chloride and water. The organic 
layer was dried over sodium sulfate and filtered. The reaction mixture was 
concentrated in vacuo, absorbed onto silica gel and purified by column 
chromatography(n)ethylene chloride/hexane) to afford the title compound (1.7g, 15%). 

EI-MS m/z 302(M+H) 
30 c)Synthesis of 3-<pbenyi5ulfaniido) 4-amino benzonitrile 

The 3-(phenylsulfamido) 4-nitro benzonitrile(1.5 g, 4.9 mmol) was treated with 
tin chloride dihydrate in EtOH at 80 for 12b. It was then concentrated and flushed 
through a plug of silica gel with 5% methanol/methylene chloride. The filterate was 
absorbed onto silica gel and purified by flash chromatography(ethyl acetate/hexane) t 

35 afford the title compound (0.9 g, 60%). EI-MS m/z 274 (M-t-H) * 

d)Synthesis of N-(2-phenylsulfamido) 4-cyanophcnyl N*-(2-bromo phenyl) urea 
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The urea was synthesized from 2-(phenylsulfamid ) 4-airuno bcnzonitrile(77 
mg, 0.28 mmol) and 2-bromo phenyl isocyanate by general Method C, It was purified 
by column chromatography(elhyl acetate/hcxane) to afford the title compound (30 mg, 

22%). EI-MS m/z 469(M-H) ' 

5 

Example 59 

<^ ynt^^<ii^ of N-f2-f phenyl sulfamid n^ phenvn N'-(2-bromo phcnvl) urea 

a) Synihesis of 2-( phenyl sulfamido) aniline 

The sulfonamide was synthesized from phenyl sulfonyl chloride(0.01 mmol) and 
10 o-phenylene diamine( 1.08 g. 0.01 mmol) by general Method C. It was purified by 
recrysiallization from EtOH( 1 .0 g, 40%).EI-MS m/z 249(M+H) 

b) Synthesis of N-(2-(phcnyl sulfamido) phenyl) N*-(2-bromo phenyl) urea 

The urea was synthesized 2-(phenyl sulfamido) aniiined mmol) 
and 2-bromo phenyl isocyanate by general Method B. It was purified by dUuiion with 
15 methylene chloride and precipitation with hexanc. Filtering afforded the desired 

compound(0.234 g, 52%).EI-MS m/z 446(M+H) * 



^^y n^^^^^^^ nf N-r2-f stv rvl sulfamidc)) phgnvh N--f?..hmmo nhcnvl) UfCa 
20 a)Synthesis of 2-( siyryl sulfamido) aniline 

The sulfonamide was synthesized from styryl sulfonyl chloridc(0.01 mol) and o- 
phenylcne diamine(O.0l mol) by general Method C. It was purified by recrysiallization 
from EtOH(1.2 g, 60%)EI-MS m/z 199(M+H) 

b)Synthesis of N-(2-(styryl sulfamido) phenyl) N'-(2-bromo phenyl) urea 
25 The urea was synthesized from 2-(styry 1 sulfamido) aniiinc( 1 mmol) and 2- 

bromo phenyl isocyanatc(l mmol) by general Methcki B. It was purified by dilution 
with methylene chloride and precipitation with hexane. Filtering afforded the desired 
corapound(0.309 g, 65%). EI-MS m/z 472(M+H) 

30 Rxampic 61 

<;ynrh«»^ of 2-ff3.4 ^ jm^thnxvphenvlHulfonvl aminol nhcnvl) N'-f2-brQmg PhCnVl) 
urea 

a)Synthesis of 2-((3,4-dimcthoxyphcnyl)sulfonyl amino]phcnyl aniline 

The sulfonamide was synthesized from 3,4-dimcthoxy phenyl sulfonyl 
35 chloride(0.01 mol) and o-phcnylcnc diamine by general Method C. It was purified by 

recrystaUization from EtOH(0.65 g. 21%). EI-MS m/z 309(M+H) . 
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b)Synthesis of 2-[(3,4-dimcthoxyphcnyJ)sulfonylaniino] phenyl) N'-(2-broino phenyl) 
urea 

The urea was synthesized from 2-[(3»4-dimethoxyphenyl)suIfonyl amino Iphenyl 
anilined mmol) and 2-bromo phenyl isocyanate by general Method B. It was purified 
by dilution with methylene chloride and precipitation with hexane. Filtering afforded 

the desired compound(0.062 g. 12%).EI-MS m/z 504(M-H) * 

Example 62 

Synthesis of N.(2-rf4-acetamidophenvnsulfonvlamino1 phenvH N'-f2-hr omo phenvn 
urea 

a) Synthesis of 2-[(4-acetamidophenyl)sulfonylamino]phenyl aniline 

The sulfonamide was synthesized from 4-acetamidophenyl sulfonyl 
chloride(0.01 mol) and o-phenylene diamine(0.01 mol) by general Method C. It was 
purified by recrystallization from EtOH(l.27 g.40%)EI-MS m/z 304(M-H) '. 

b) Synthesis of N-(2-[(4-acetamidophcnylsulfonyl)amino] phenyl) N'-(2-bromo phenyl) 
urea 

The urea was synthesized from 2-[(4-acetamidophenyl)sulfonylamino]phcnyl 
aniline(l nunol) and 2-bromo phenyl isocyanate<l mmol) by general Method B. It was 
purified by dilution with methylene chloride and precipitation with hexane. Filtering 

afforded the desired compound(0.12 g. 24%). EI-MS m/z 50l(M-H) * 

E?^amplc 63 

Synthesis of N-r2-f2-thiophene sulfamido phenvh N'-(2-brQmQ phenvn urea 

a) Synthesi5 of 2-(2-thiophene sulfamido) aniline 

The sulfonamide was synthesized from 2-thiophene sulfonyl chloride(O.Ol mol) 
and o-phenylene diamine(0.01 mol) by general Method C. It was purified by 

recrystallization from EtOH(0.77 30%). EI-MS m/z 255 (M+H)"*" 

b) Synthesis of N-(2-(2-thiophene sulfonyl amino phenyl) N*-(2-biomo phenyl) urea 

The urea was synthesized from 2-( 2-thlopbene sulfonyl amino) aniiine(l 
mmol) and 2-bromo phenyl isocyanate( 1 mmol) by general Method B. It was purified 
by dilution with methylene chloride and precipitation with hexane. Filtering afforded 

the desired compound(0.29 g, 64%). EI-MS m/z 450(M-H) * 

Example 64 

Synthesis of N^2-n-tQlvl sulfonvl amino phenvh NU^.hfomo phenvh urea 
a)Synthesis of 2-( 3-tolyt sulfonyl amino) aniline 
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The sulfonamide was synthesized from 3-tolyi sulfonyl chloride(0,01 mol) and 
o-phenylene diamine(0.01 moi) by general Method C. It was purified by 

recrysiallization from EiOH(0.73g. 28%).EI-MS m/z 263 (M+H)"^ 
b)Synthesis of N-<2-((3-tolyl sulfonyl amino) phenyl) N'-(2-bromo phenyl) urea 
5 The urea was synthesized from 2-(3-tolyI sulfonyl amino) aniline(l mmol) and 

2-bromo phenyl isocyanate(l nrmiol) by general Method B. It was purified by dilution 
with methylene chloride and precipitation with hcxancs. It was recrysallizcd two times 

with EtOH(25 mg. 5%). EI-MS miz 458(M-H) " 
10 Example 65 

<;vnfhe<tiji of N.f2-<'R-quinoUnv l sulfonvl aminos phenvh N'-f 2-bromo ohenvU urea 

a) Synthesis of 2-(8-quinolinyl sulfonyl amino) aniline 

The sulfonamide was synthesized from 8-quinolinyl sulfonyl chloride(0.01 mol) 
and o-phenylene diamine(O.Ol mol) by general Method C. It was purified by 

15 recrystallization from EtOH(0.82 g, 27%).EI-MS m/z 300 (M+H) * 

b) Synthesis of N-(2-( (8-quinolinyl) sulfonyl amino) phenyl) N'-(2-bromo phenyl) urea 

The urea was synthesized from 2-((8-quinolinyl) sulfonyl amino) anilinc(l 
mmol) and 2-bromo phenyl isocyanatc(l mmol) by general Method B. It was purified 
by dilution with methylene chloride and precipitation with hcxane. Filtering afforded 
20 the desired compound(0.23 g, 46%).EI-MS m/z 495(M-H) * 

Example 66 

Synthesis of N-f2.f hgngvl sulfonv l aminos nhenvn N'-f2.bromo ohenvn urea 

a) Synthesis of 2-<benzyl stUfonyl amino) aniline 

23 The sulfonamide was synthesized from benzyl sulfonyl chloride(O.Ol mol) and 

o-phenylcnedianune(0.01 mol) by general Method C It was purified by 
recrystallization from EtOH(0.87g. 33%). EI-MS m/z 263(M+H)+. 

b) Synthcsis of N-(2-( benzyl sulfonyl amino) phenyl) NX2-bn)mo phenyl) urea 

The urea was synthesized from 2-( benzyl sulfonyl amino) aiiilinc( 1 mmol) 
30 and 2-brDmo phenyl isocyanate( Immol) by general Method B. It was purified by 
dilution with methylene chloride and precipitation with hexane. Filtering afforded the 
desired compound(0.l I g, 23%). EI-MS m/z 460 (M+H)+ 

Example 67 

35 Synthesis of N .r?-.hvdrQXV.4.aTidQphenvl VNV2-methOXVDhenYnurca 
a)Synihesis of N-(2-hydroxy-4-anunophenyl)-N'-(2-incthoxyphenyl)urea 
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To a solution of N-(2-hydroxy-4-nitro phenyl)-N'-(2-methoxyphenyl)urca( 1 .0 g, 
example 15) in methanol, palladium (on activated carbon, 10%) (100 rag) was added. 
Then the reaction mixture was hydrogenated under a hydrogen balloon for 1 8 hours. 
The solid was filtered off by cetite and washed three times by methanol. The filtrate was 
5 concentrated under reduced pressure to give amine compound (0.8 g, 89%). EI-MS m/z 
274 (xM+H)"^ 

b)Synthesis of N-(2-hydroxy-4-a2idophenyl)-N*-(2-methoxyphenyl)urea 

The N-(2-hydroxy-4-aminophenyl)-N'-(2-methoxyphenyl)urea (300 mg, 1.17 
mmol) was added to HCI/H2O (L17 ml72.34 mL), cooled to 0°C. Sodium nitrite (80.7 
10 mg« 1.17 mmol) was added to the reaction mixture. The reaction mixture was stirred at 
O^C for 30 minutes. The sodium azide (76 mg, 1. 17 mmol) was added to reaction 
mixture and it was warmed to room temperature. The reaction mixture was stirred at 
room temperature for 18 hours. Then it was extracted with three times by ethyl acetate. 
The organic extracts were combined, dried over MgS04, filtered and concentrated 

IS under reduced pressure and chromatography of the resulting solid on silica gel (hexane : 
ethyl acetate; 5:1) gave product (125 mg, 38%). EI-MS m/z 300 (M+H)"*" 

Example 68 

Preparation of N-r2-hvdroxv-5-cvanophenvn-N'.r2.bromophenvn urea 

20 a)Preparation of 2-amino-4-cyanophenol 

To a solution of 2*nitro-4-cyanophenol(-10g, 6lnu:nol) in-methanol(250mL) was 
added 10% Pd/C (Ig). The mixture was flushed with argon, then hydrogen was 
bubbled through the solution for 10 min. and a hydrogen atmosphere was maintained at 
balloon pressure overnight. The mixture was filtered through celite and the celite was 

25 washed with methanol. The solvent was evaporated and chromatography of the 

resulting solid on silica gel (5%MeOH/ CH2a2) gave the desired product(8.0 g, 97%). 

NMR (CD3OD): d 6.96 (d. IH), 6.90 (dd, IH). 6.77 (d, IH). 
b)Prcparation of N-[2-hydroxy-5-cyanophenyll-N*-[2-bromopbenyl] urea 

N-[2-hydroxy-5-cyanophenyl]-N'-[2-bromophenyl] urea was prepared from 2- 
30 amino-4-cyanophenol(268mg, 2.00 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexane(l/20) and filtering. (540mg,81%). NMR (CE>30D): d 8.10 (d, IH), 7.87 (d. 
IH). 7.43 (d, IH), 7.20 (t, IH). 7.09 (d, IH), 6.86 (t, IH), 6.77 (d, IH). 

35 Example 69 

Preparation of N-r2.hvdroxv-3.fluorophenvn-N'.f2.bfomQphenvn urea 
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a) Preparation of 2'amino-3-fluorophenol 

To a solution of 2-mtro-3-fluorophenol(lg, 6.4mmol) in mclhanol(250mL) was 
added 10% Pd/C (Ig). The nuxture was flushed with argon, then hydrogen was 
bubbled through the solution for 10 min. and a hydrogen atmosphere was maintained at 
5 balloon pressure overnight. The nuxture was filtered through celite and the celite was 
washed with methanol. The solvent was evaporated and chromatography of the 
resulting solid on silica gel (5%MeOH/ CH2CI2) gave the desired product(650 mg. 80.2 

%). NMR (CD3OD): d 6.41-6.17 (m, 3H). 

b) Preparation of N-[2-hydroxy-3-fluorophcnyll-N'-t2-bromophenyl] urea 

10 N-[2-Hydroxy-3-fluorophenyll-N'-[2-bromo phenyl] urea was prepared from 2- 

amino-3-fluorophenol (254mg, 2.00 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexanc( 1/20) and filtering. (500 mg. 77%). NMR (CD3OD): d 8.05 (d, IH), 7.50 



15 



(d. IH), 7.26 (I, IH). 7.18 (d, IH). 6.92 (t, IH). 6.86-6.68 (m, 2H). 



Example 70 

Preparation of N-2-ri.hvdroxvfluorene1-N ^r2*hroTnophenvn urea 

a) Preparation of 2-amino-l-hydroxyfluorenc 

To a solution of l-hydroxy-2-nitrofluorenc(250 mg, l,23mmol) in 
20 methanoI(250mL) was added 10% Pd/C (Ig). The mixture was flushed with argon, 

then hydrogen was bubbled through the solution for 10 min. and a hydrogen atmosphere 
was maintained at balloon pressure overnight. The mixture was filtered through celite 
and the celite was washed with methanol. The solvent was evaporated and 
chromatography of the resulting solid on silica gel (5%MeOH/ CH2CI2) gave the 

25 desired product(171 mg, 8L2 %). NMR (CD3OD): d 7.60 (d, IH), 7,47 (d, IH), 
7.28 (t. IH). 7.18 (m, 2H), 6.82 (d. IH), 3.76 (s, 2H). 

b) Prcparation of N.2-{l-hydroxyfluorcnel-N'-I2-bromophcnyl] urea 

N-2-I l-hydroxyfluorenc]-N*-[2-bromo phenyl] urea was prepared from 2- 
amino-1- hydroxyfluorene (t70mg, 0.86 nmiol) according to the procedure in General 
30 Method B. The product was purified by chromatography of the resulting solid on silica 
gel (30%EtOAc/ Hexanc) to give the desired product (300mg, 84.5%). ^H NMR 
(CD3CI): d 8.04 (d, IH), 7,66 (d, IH), 7.49 (l, 2H). 7.35-7.20 (m, 4H), 7.09 (d, IH). 

6.90 (t, IH). 

35 Example 71 
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Preparation of N.3-r2.hvd rnTy.O in-anthraqninnnvn-N'-f^-hfomonhenvIl urea N-3- 
[2-Hydroxy-9.IO-anthraquinonyn-N'-(2-broniophenyll urea was prepared from 2- 
hydroxy-3-aminoanthraquinone(480mg. 2.00 mmol) according to the procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
5 hexane(l/20) and filtering. (6lOmg,70%). NMR (CD3OD): d 8.93 (sJH), 8.12 
(m, 2H), 8.02 (d, IH), 7.77 (m, 2H). 7.61 (d, IHK 7.52 (s, IH), 7.38 (t, IH), 7.05 (t, 
IH). 

Examplg 72 

10 Preparation of N-r2-hvdroxv-3-fluQro-5-bromophenvn-N'42-bromoDhenvn urea 
a)Preparation of 2-aniino-6-fluoro-4-bromophcnol 

A mixture of 4-bromo-2-fluoro 6-nitrophenol(lg, 4.2nunol) and tin (II) chloride 
(4.78 g, 21.2nunol) in ethanol(50mL) was heated at 80°C under argon. After 2 hours, 
the starting material had disappeared and the solution was allowed to cool down and 

IS then poured into ice. The pH was made slightly basic (pH7-8), by addition of solid 
NaOH« before being extracted with ethyl acetate. The organic phase was washed with 
brine, dried over MgS04 and filtered. The solvent was evaporated and chromatography 
of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the desired product(7 10 

mg, 82 %). NMR (CD3OD): d 6,51-6.40 (m. 2H). 

20 b)Preparation of N-[2-hydroxy-3-fluoro-5-bromophenyl]-N'-(2-bromophenyI] urea 

N-[2-hydroxy-3Tfluoror5-bromophenyl]-N'-[2-bromophcnyl] urea was prepared 
from 2-amino-6-fluoro-4-bromophenol (254mg, 2.(X) nunol) according to the procedure 
in General Method B. The product was purified by precipiuiion from methylene 
chloride/ hcxane(l/20) and filtering. (500mg.77%). *H NMR (CD3OD): d 7.98 (s, 

25 IH), 7.91 (d, IH), 7.60 (d, IH), 7.33 (t, IH), 7.00 (t, IH). 6.94 (d, IH). 

Example 73 

Preparation of N-f2-hvdrQxv-3^hloroDhenvlVN'-r2-bromophenvn urea 
a)Preparation of 2-amino-3-chlorophenol 

30 A mixture of 3-chlon>-2-nitropbenol(250 mg. 1.4mmol) and tin (II) chloride 

(1 .2 g, 5.3mmol) in ethanol(50inL) was heated at 80.C under argon. After 2 hours, the 
starting material has disappeared and the solution was allowed to coot down and then 
poured into ice. The pH was made slightly basic (pH7-8), by addition of solid NaOH, 
before being extracted with ethyl acetate. The organic phase was washed with brine, 

35 dried over MgS04 and filtered The solvent was evaporated and chromatography of the 
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resulting solid on silica gel (4%MeOH/ CH2CI2) gave the desired producl(143 mg, 69 
%). NMR (CD3OD): d 6.75 (t,lH), 6.70 (d, IH), 6.65 <d, IH). 
b)Prcparaiion of N-[2-hydroxy-3-chlorophenyl]-N*-[2-bromophcnyn urea 

N-(2-hydroxy-3-chlorophenyl]-N'-[2-bromophcnyl] urea was prepared from 2- 
amino-3-chlorophenol (143mg. 1.00 mmol) according i the procedure in General 
Method B. The product was purified by chromatography of the resulting solid on silica 

gel (30%EtOAc/ Hexane) to give the desired product( 1 95mg, 57%). NMR 
(CD3OD): d 7-81 (d, IH), 7.68 (d, IH), 7.47 (d, IH). 7.20 (t, IH). 6.90 (m. 2H). 6.70 

(t. IH). 

Fxample 74 

Preparation of N-r2-hvdrQX v3-trifluQromethvlphenvlVN'-r2>brQmQDhenvn 
urea a)Preparation of 2-nitro-6-trifluoromethylphenol 

2-trifluoromethylphenol (3.00g. l8.5nimol) was dissolved in methylene 
chloride(40mL) followed by the addition of sodium nitrate ( 1 .73g, 20.4mmol). The 
addition of sulfuric acid (23 wU 3M) was then made, followed by addition of a 
catalytic amount of sodium nitrite. The mixture was allowed to stir. After 24 hours, the 
reaction mixture was diluted with methylene chloride and extracted with water. The 
organic layer was dried over MgS04 and filtered. The solvent was evaporated and 
chromatography of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the 
desired product(l.84g. 47%). ^H NMR (CD3COCD3): d 8.35 (d;iH). 7.95 (d. I H). 
7.13 (t.lH). 

b) Preparation of 2-amino-6- irifluoromethylphcnol 

A mixture of 6-trifluoromcthyl-2-nitrophcnol( 1 .84 g, 8.67mmol) and tin (ID 
chloride (6.0 g. 26.2 mmol) in ethanol(150mL) was heated at 80*C under argon. After 
2 hours, the starting material has disappeared and the solution was aUowcd to cool down 
and then poured into ice. The pH was made slightly basic (pH7-8). by addition of solid 
NaOH, before being extracted with ethyl acetate. The organic phase was washed with 
brine, dried over MgS04 and filtered. The solvent was evaporated and chromatography 
of the resulting soUd on silica gel (4%MeOH/ CH2a2) gave the desired produci(l.35 g. 
88 %). ^H NMR (CD3OD): d 6.93 (d, IH). 6.82 (t, IH), 6.78 (d, IH). 

c) Preparation of N-(2-hydroxy-3- trifluoromethylphenyl]-N'-[2-bromophenyl] urea 

N-[2-hydroxy-3-trifluoromethylphenyl]-N*-[2-bromophenyll urea was prepared 
from 2-amino-6-irifluoromethylphenol (280mg, 1.60 mmol) according to the procedure 
in General Method B. The product was purified by precipitation from methylene 
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chloride/ hexane( 1/20) and filtering. (390mg. 65%). NMR (CD3OD): d 7.99 (d, 
IH), 7.60 (d. IH). 7.58 (d, IH), 7.34 (t, IH), 7.30 (d, IH). 7.00 (t, IH). 6.96 (d, IH). 

Example 75 

Preparation of N.r3.4 diDhenvl.2-hvdroxvphenvn.N'-r2.h romQphenvn urea 

N-(3.4 diphenyl-2-hydroxyphcnyl].N'-[2-bromophenyl] urea was prepared from 
2-amino-5.6 diphenylphenol (50mg» 0.19 nunol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexane(l/20) and filtering (6lmg, 69%). NMR (CD3OD): d 7.97 (d. IH). 7.66 (d, 
IH). 7.58 (d. IH). 7.31 (t, IH), 7.25-7.00 (m. UH), 6.91 (d. IH). 

Example 76 

Preparation of N-r2-hvdroxv.3.ylvcinemgthvlestercarbonvlphenvll-N'.ri -bromQphenvp 
urea 

N-[2-hydroxy-3-glycinemethylestcrcarbonylphenyl]-N'-[2-bromophenyl] urea 
was prepared from 6-glycineniethyiesteFcarbonyl-2-aRunophenol (50mg, 0.22 mmol), 
purchased from the University of New Hampshire, according 10 the procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
hexane(l/20) and filtering (65mg. 69%). ^H NMR (CI>30D): d 8.14 (d, IH). 7,96 (d. 
IH). 7.49 (d. IH), 7.24 (t, 2H), 6.89 (dd, IH), 6.81 (t, IH). 4.10 (s,2H). 3.74 (s,3H). 

Example 77 

Preparation of N-r2-hvdroxv-3-plvcinecarfaonvlphenvn.N'-f2-bro mophenvn urea N-[2- 
Hydroxy-3-glycinecarbonylphenyl]-N'-[2-bromophenyI] urea was prepared from N-[2- 
hydroxy-3-glycincmcthylcstcrcarbonyIphcny ll-N'-[2-bromophcny I] urea(50mg, 0. 1 2 
mmol) by stirring in a 3/1 ratio of methanol/water (10 mL). Addition of 1 equiv. of 
lithium hydroxide was added and stirring continued until the starting material had 
disappeared. (45mg, 92%). The product was purified by chromatography of the 
resulting solid on silica gel (9/1/0. 1 CH2a2/ McOH/ AcOH) to give the desired 

product(195mg, 57%), ^H NMR (CD3OD): d 8.14 (d, IH), 7.92 (d, IH), 7.60 (d, IH), 
7.46 (d, IH), 7.34 (t, IH), 7.04 (t, IH), 6.82 (I, IH). 3.96 (2H). 

Example 78 

Preparation of N-f2-hvdroxv-3.S-dichlorophenvn.N'-r2.bromophenvn urea 
a)Preparation of 2-amino-4,6-dichlorophenol 
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A mixture of 4,6-dichloro-2-nitrophenol( I g, 4.8nmK)i) and tin (11) chloride (3.2 
g, 14.4nimol) in ethanol(50mL) was heated at 80* C under argon. After 2 hours, the 
starting material had disappeared and the solution was allowed to cool down and then 
poured into ice. The pH was made slightly basic (pH7-8). by addition of solid NaOH, 
5 before being extracted with ethyl acetate. The organic phase was washed with brine, 
dried over MgS04 and filtered. The solvent was evaporated and chromatography of the 
resulting solid on silica gel (4%MeOH/ CH2CI2) gave the desired product(685 mg, 80 

%). NMR (CD3OD): d 6.75 (s,lH), 6.61 (s, IH). 

b)Preparation of N-[2-hydroxy-3,5-dichlorophcnyll-N'-[2-bromophcnyI] urea 
10 N-[2-Hydroxy-3,5-dichlorophcnyl)-N'-(2-bromophenyl] urea was prepared from 

2-amino-4,6-dichlorophcnol (143mg. 1.00 nunol) according to the procedure in General 
Method B, The product was purified by precipitation from methylene chloride/ 
hexane( 1/20) and filtering. (660mg. 88%). NMR (CD3OD): d 7.96 (s, IH). 7.89 
(d, IH), 7.60 (d, 1H).7.35 (t. lH).7.00(t. 1H).6.95 (dd, IH). 

15 

Example 79 

Preparation of N.r2 -hvdfQxv-3-nitrophenvll-N'-f2-bromophenvll ureaN-r2-Hvdroxv-3- 
nitrophenyl]-N'-[2-bromophcnyll urea was prepared from 2-hydroxy-3-nitroaniline 
( 1 .25g. 8. 1 mmol) according to the procedure in General Method B. The product was 
20 purified by precipitation from methylene chloride/ hexanc(l/20) and filtering. (2.4g, 
84%): NMR (CD3OD): d 8.45 (d, 1H):7.94 (d, IH). 7.78 (d, lH)/7.60 (d. IB). 
7.35 (t, 1H),7.01 (m, 2H). 

Example 80 

25 Preparation of N.^2.hvdrox v^-naphthalenesulfonic acid1-N''f2>bromQDhcnYll urca 
N-[2-hydroxy-4-naphthalcncsulfomc acid]-N'-l2-bromophenyl] urea was 
prepared from l-amino-2-hydroxy-4-naphthaiensulfomc acid (0.48g, 2.0 mmol) 
according to the procedure in General Method B and the addition of ImL of 
triethylatnine The product was purified by precipitation from methylene chloride/ 

30 hexanc(l/20) and filtering. (690 mg, 79%). ^H NMR (CD3OD): d 8.14 (s, IH), 8.04 
(d, IH), 7.98 (m, 2H), 7.61-7.55 (m, 3H), 7.43 (t, IH), 6.98 (t, IH). 

Ejtamplc 81 

Preparation of N.r2.hy droxv.S.naphthalene5;ulfonic acidl-N'-f2-bromQDfacnvn UfCa 
35 N-3-[2-hydroxy-5-naphihalcnsulfonic acidl-N'-P-bromophenyl] urea was 

prepared from 2-amino-3-hydroxy-6-naphthalcnsulfonic acid (0.48g, 2.0 mmol) 
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according to the procedure in General Method B and the addition of ImL of 
triethylamine The product was purified by precipitation from methylene chloride/ 
hcxane(l/20) and filtering. (715 mg. 82%). NMR (CD3OD): d 8.09 (s, IH), 7.96 
(d, IH). 7.65-7.48 (m, 3H). 7,36 (t, IH), 7,25 (s, IH). 7.04 (m. 2H). 

5 

Exampjg 82 

Preparation of N.r2-hvdroxv-3.4.dichiQrophenvil.N'-r2-bromophenvn urea 

a) Preparation of 2-nitro-5,6 dichlorophenol 

2,3-dichlorophcnol (3.26g, 20mmol) was dissolved in methylene 
10 chloride(40mL) followed by the addition of sodium nitrate (l.88g, 22inmol). The 

addition of sulfuric acid (20mL/ 3M) was then made, followed by addition of a catalytic 
amount of sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction 
mixture was diluted with methylene chloride and extracted with water. The organic 
layer was dried over MgS04 and filtered. The solvent was evaporated and 
\5 chromatography of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the 

desired product(1.8 g. 44 %). NMR (CD3COCD3): d 8.04 (d,lH), 7.15 (d, IH). 

b) Preparation of 2-amino-5.6 dichlorophenol 

A mixture of 5.6-dlchloro-2-nitrophenol(I.8 g, 8.7mmol) and tin (11) chloride 
(5.8 g, 26. Immoi) in ethanol(50mL) was heated at 80_C under argon. After 2 hours, 
20 the starting material had disappeared and the solution was allowed to cool down and 
then poured into ice. The pH was made slightly basic (pH7-8), by addition of solid 
NaOH, before being extracted with ethyl acetate. The organic phase was washed with 
brine, dried over MgS04 and filtered. The solvent was evaporated and chromatography 
of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the desired product( 1 .4 

25 mg,90%). ^ H NMR (CD3OD): d 6.7 l(d,lH), 6.45 (d,lH). 

c) Preparation of N-[2-hydroxy-3,4-dichlorophcnyl)-N'-I2-bromophenyl] urea 

N-[2-Hydroxy-3,4-dichlorophenyl]-N'-[2-bromophenyl] urea was prepared from 
2-anuno-5,6-dichlorophenol (350mg, 2.00 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
30 hexaiie(l/20) and filtering. (670mg. 89%). NMR (CD3OD): d 7.90 (d. IH). 7.85 
(d, IH). 7.59 (d, IH). 7.31 (t, IH). 6.99 (t, IH). 6.96 (d. (IH). 

Example 83 

Preparation of N-r2-hvdfoxv-3.cvanophenvn.I^.f2.brQmophenvn urea 
35 a)Preparation of 2-nitro-6-cyanophenol 
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2-cyanophenol (2.38g, 20mmol) was dissolved in methylene chioridc(40inL) 
followed by the addition of sodium nitrate ( 1.88g, 22nimol). The addition of sulfuric 
acid (20mL/ 3M) was then made, followed by addition of a catalytic amount of sodium 
nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
5 diluted with methylene chloride and extracted with water. The organic layer was dried 
over MgS04 and filtered. The solvent was evaporated and chromatography of the 
resulting solid on silica gel (4%MeOH/ CH2CI2) gave the desired product( 1.4 g, 42 %). 
NMR (CD3COCD3): d 8.47 (d,lH), 8.15 (d, IH), 7.30 (t, IH). 

b) Preparation of 2-amino-6-cyanophenol 

10 A mixture of 6-cyano-2-nitrophenol(600 mg. l.Onmiol) and tin (II) chloride (3.2 

g, 14.4mmol) in acetic acid(50mL) was heated at 80_C under argon. After 2 hours, the 
starting material has disappeared and the solution was allowed to cool down and then 
poured into ice. The pH was made slightly basic (pH7-8), by addition of solid NaOH. 
before being cxuacted with ethyl acetate. The organic phase was washed with brine, 

15 dried over MgS04 and filtered. The solvent was evaporated and chromatography of the 
resulting solid on silica gel (4%MeOH/ CH2CI2) gave the desired product(365 mg. 75 
%). *H NMR (CD3OD): d 6.92 (d, IH), 6.85-6.69 (m,2H). 

c) Prcparation of N-{2-hydroxy-3-cyanophenyl]-N'-I2-bromophenyn urea 

N-[2-Hydroxy-3-cyanophenyl]-N*-[2-bromophenyl] urea was prepared from 2- 
20 amino-6-cyanophenol ( 1 34mg, 1 .(X) mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexane(l/20) and filtering. (260mg. 78%). NMR (CD3OD): d 7.98 (d, IH), 7.74 
(d, IH), 7.57 (d, IB), 7.30 (t, IH), 7.22 (d, IH). 6.98 (t, IH), 6.94 (t. (IH). 

25 Example 84 

Preparation nf N.n.hvdroxv-4^ vannphenvn-N*.f2.bromoohenvn urea 

a) Preparation of 2-mtro-5-cyanophcnol 

3-cyanophenol (2.38g, 20mmol) was dissolved in methylene chloride(40mL) 
followed by the addition of sodium nitrate ( l.88g. 22mmol). The addition of sulfuric 

30 acid (20mL/ 3M) was then made, followed by addition of a catalytic amount of sodium 
nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried 
over MgS04 and fdtered. The solvent was evaporated and chromatography of the 
resulting solid on silica gel (4%MeOH/ CH2a2) gave the desired product(910 mg. 28 

35 %). ^H NMR (CD3COCD3): d 8.30 (d.lH). 7.67 (sJH). 7.49 (d, IH). 

b) Preparalion of 2-amino-5-cyanophenol 
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A mixture of 5-cyano-2-niirophenol(250 mg. 1.5inmoI) and tin (II) chloride (3.2 
g. 14.4mmol) in ethanol(50tnL) was heated at 80_C under argon. After 2 hours, the 
starting material has disappeared and the solution was allowed to cool down and then 
poured into ice. The pH was made slightly basic (pH7-8). by addition of solid NaOH. 
5 before being extracted with ethyl acetate. The organic phase was washed with brine, 
dried over MgS04 and filtered. The solvent was evaporated and chromatography of the 
resulting solid on silica gel (4%MeOH/ CH2CI2) gave the desired product(175 mg, 86 

%). NMR (CD3OD): d 7.00 (d, IH). 6.88 (s.lH). 6.69 <d, IH). 
c)Preparation of N-[2-hydroxy-4-cyanophenyl]-N'-[2-bromophenyl] urea 
10 N-[2-Hydroxy-4-cyanophenyi}-N'-[2-bromophenyll urea was prepared from 2- 

amino-5-cyanophenol (170mg, 1.27 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexane(l/20) and filtering (310mg, 74%). NMR (CD3OD): d 8.25 (d, IH), 7.91 (d, 
IH), 7.59 (d, IH), 7.33 (t. IH). 7.17 (d, IH), 7.07 (s, IH), 7.01 (t, (IH). 

15 

Example 83 

Preparation of N-r2 -hvdroxv-4-gvanophenvn-N'-f4.methoxvphenvn urea 

N-[2-Hydroxy-4-cyanophenyI]-N'-[4-methoxyphenyll urea was prepared from 
2-amino-5-cyanophenol (60mg, 0.45 mmol) according to the procedure in General 
20 Method B. The product was purified by precipitation from methylene chloride/ 

hexane(l/20) and filtering. (M0mg,86%). ^H NMR (CD30D): d 8.23 (d, IH)» 7.61- 
7.5 1 (m, 2H), 7.32 (d, IH). 7.20 (d, IH), 7.15 (d, IH), 7.03 (s, IH). 



Example 86 

25 Preparation of N-f^. hydroxy^ vanoDhenvn-N^-r2-Dhenvlphenv 11 urea N-[2- 
Hydroxy-4-cyanophenyl]-N'-[2-phenylphenyl] urea was prepared from 2*anuno-5- 
cyanophenol (170 mg, 1.27 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hexane(l/20) and 
filtering, (150mg. 85%). ^H NMR (CD3OD): d 8.20 (d. IH). 7.73 (d, IH), 7.51-7.20 

30 (m. 8H), 7.13 (d, IH), 7.01 (s, (IH). 



Example 87 

Preparation of N-f2-hvdroxy-4-cvanophenyn-N'-f2-methvlPhenvn urea 

N-[2-Hydroxy-4-cyanophenyl]-N-[2-methylphcnyll urea was prepared from 2- 
35 amino-5-cyanophenol (60mg, 0.45 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
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hcxane( 1/20) and filtering. (90mg, 75%). NMR (CD3OD): d 8.25 (d, 1 H), 7.59 (d, 
IH), 7,26-7.00 (m, 5H). 2.30 (s. 3H). 

Ej^^mpjg 88 

5 Preparation o f N-f2-hvdmKv^-cvanophenvl1-N'-r2-trinuorontethvtphenvn urea 

N-[2-Hydroxy-4-cyanophenyI]-N'-[2-trifluoromcthylphcnyl] urea was prepared 
from 2-anuno-5-cyanophenol (60mg. 0.45 nunol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexane(l/20) and filtering. (1 lOmg. 76%). *H NMR (CD3OD): d 8.25 (d, IH). 7.81 

10 (d, IH). 7.68 (d. IH), 7.61 (t, IH), 7.32 (t, IH), 7.15 (dd, IH), 7.09 (s. (IH). 

Examplg 89 

Preparatinn of N-f2-hvdroxv^-cvanophenvlVN'-f3-trifluoromethvli>henvn urea 

N-[2-hydroxy-4-cyanophenyl]-N'-(3-trifluoromcthylphcnyl] urea was prepared 
15 from 2-aniino-5-cyanophenol (60mg, 0.45 nunol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexane( 1/20) and filtering. (1 14mg, 79%). NMR (CD3OD): d 8.30 (d, IH), 7.92 
(s, IH), 7.60 (d. IH), 7.47 (i. IH), 7.29 (d, IH), 7.18 (dd, IH), 7.06 (s, IH). 

20 Exampic 90 

Preparation of N*f 2-hvdroxv^-cvanophenvn-N'-f4-trifluoromethvlphenvn urea 

N-[2-Hydroxy-4-cyanophenyl]-N -[4-trifluoromcthylphenyl] urea was prepared 
from 2-aniino-5-cyanophenoI (60mg. 0.45 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
25 hcxane(l/20) and filtering. (108mg.75%). ^H NMR (CD3OD): d 8.31 (d, IH), 7.68 
(d, 2H), 7.59 (d, 2H), 7.20 (dd, IH), 7.07 (s, IH). 

Example 91 

Preparation of N-f2- hvdroxv-3-n-propv!phenvn.N^-r2.bfomoDhenvn urea 

30 a)Preparation of 2-nitro-6-n-propy Iphcnol 

2-n-propylphenol (5.00g, 36.8mmol) was dissolved in methylene 
chloride(40mL) followed by the addition of sodium nitrate (3.43g, 40.5inmol). The 
addition of sulfuric acid (45mL/ 3M) was then made, followed by addition of a catalytic 
amount of sodium lutrite. The mixture was allowed to stir. After 24 hours, the reaction 

35 mixture was diluted with methylene chloride and extracted with water. The organic 
layer was dried over MgS04 and filtered. The solvent was evaporated and 
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chromatography of the resulting solid on silica gel (4%McOH/ CH2CI2) gave the 
desired product(3.2 mg. 48 %). NMR (CD3CCX:D3): d 7.99 (dJHX 7.46 dd, IH). 
6.90 (t, IH). 2.70 (t, 2H). 1.70 (m, 2H). 1.00 (t, 3H). 

b) Preparation of 2-aniino-6-n-propylphenol 

5 To a solution of 2-nitro-6-n-propyIphenol(2g, 1 1 .Ommol) in methanoK lOOmL) 

was added 10% Pd/C (200 mg). The mixture was flushed with argon, then hydrogen 
was bubbled through the solution for 10 min. and a hydrogen atmosphere was 
maintained at balloon pressure overnight. The mixture was filtered through celite and 
the celite was washed with methanol. The solvent was evaporated and chromatography 

10 of the resulting solid on silica gel (5%MeOH/ CH2CI2) gave the desired product( 1 .50 g. 

80.2 %). NMR (CD3OD): d 6,65 (m, 2H), 6.55 (t, IH). 2.58 (t, 2H), 1.61 (m, 2H), 
0.96 (t, 3H). 

c) Preparation of N-(2-hydroxy-3-n-propylphenyll-N'-[2-bromophcnyi) urea 

N-[2-Hydroxy-3-n-propyl phenyl]-N -[2-bromo phenyl] urea was prepared from 
IS 2' amino-6-n-propyl phenol (302mg. 2.00 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexane( 1/20) and filtering. (640mg,92%). NMR (CD3OD): d 8.00 (d, IH), 7.58 (d, 
IH), 7.32 (t, IH), 7.26 (t, IH), 6.96 (dd, IH), 6.89 (t. IH). 6.78 (d, IH). 



20 Example 92 

Preparation of N-f2-hvdroxv^^thvlphenvl^N'-r2^bromoDhenv!l urea 

a) Preparation of 2-nitro-5-ethylphenol 

3-ethylphenol (5.00g, 4 1 mmol) was dissolved in methylene chioride(40 mL) 
followed by the addition of sodium nitrate (3.83g, 45 mmol). The addition of sulfuric 
25 acid (50mL/ 3M) was then made, followed by addition of a catalytic amoimt of sodium 
nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was diluted 
with methylene chloride and extracted with water. The organic layer was dried over 
MgS04 and filtered. The solvent was evaporated and chromatography of the resulting 

solid on silica gel (4%MeOH/ CH2CI2) gave the desired product(1.7 g, 25 %), ^H NMR 
30 (CD3COCD3): d 8.02 (d,lH), 6.99 (s,lH). 6.85 (d, IH). 2.69 (q. 2H), 1.30 (t, 3H). 

b) Preparation of 2-amino-5-ethytpbenol 

To a solution of 2-nitro-5-ethyiphenol(lg, 6.4mmo]) in methanol(250mL) was 
added 10% Pd/C (100 mg). The mixture was flushed with argon, then hydrogen was 
bubbled through the solution for 10 min. and a hydrogen atmosphere was maintained at 
35 balloon pressure overnight The mixture was filtered through celite and the celite was 
washed with methanol. The solvent was evaporated and chromatography of the 
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resulting solid on silica gel (5%McOH/ CH2CI2) gave the desired product(750 mg. 91 
%). *H NMR (CD3OD): d 6.41-6.17 (m, 3H). 

c)Preparation of N-[2-hydroxy-4-cthylphenyl]-N'-[2-broinophcnyn urea 

N-[2-Hydroxy-4-cthylphenyl)-N -[2-brom phenyl] urea was prepared from 2- 
5 amino-5-ethylphenol (274mg, 2.00 nunol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexane(l/20) and filtering. (520 mg, 77%). NMR (CD3OD): d 7.96 (d, IH).7.62 
(s, IH), 7.56 (d, 1H)» 7.30 (t, IH), 6.96 (t, IH). 6.82 (d, IH), 6.76 (d. IH). 

10 Example 93 

p^pparatinn of N-r2. hvdroxv 3-phenvlaminocarbonvl phenvn-N'-r2-bromophenvn urea 

a) Preparation of 2-nitro-6-phcnylafninocarbonylphenol 

2-Phenylaminocarbonylphenol (5.00g. 23 mmoi) was dissolved in methylene 
chloride(40mL) followed by the addition of sodium nitrate (2.20g, 25.5 mmol). The 

15 addition of sulfuric acid (30mL/ 3M) was then made, followed by addition of a catalytic 
amount of sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction 
mixture was diluted with methylene chloride and extracted with water. The organic 
layer was dried over MgS04 and filtered. The solvent was evaporated and 
chromatography of the resulting solid on silica gel (4%McOH/ CH2CI2) gave the 

20 desired product(2.50 g, 42 %). NMR (CD3COCD3): d 8.15 (d,lH), 8.09 (d,lH), 
7.51 (d, IH). 7.30 (d, IH), 7.10 (t, IH), 7.01 (t. IH). 

b) Preparation of 2-amino-6-phenylaminocarbonylphettol 

To a solution of 2-nitro-6-phenylaminocarbonylphenol ( Ig, 4.0 mmol) in 
methanol(250mL) was added 10% Pd/C (100 mg). The mixture was flushed with 
25 argon, then hydrogen was bubbled through the solution for 10 min. and a hydrogen 
atmosphere was maintained at balloon pressure ovemight. The mixture was filtered 
through celite and the celitc was washed with methanol. The solvent was evaporated 
and chromatography of the resulting solid on silica gel (5%MeOH/ CH2CI2) gave the 

desired product(800 mg, 91 %). ^H NMR (CD3OD): d 7.73-7.57 (m, 2H), 7.43-7.27 
30 (m, 3H). 7.25-7.10 (m. IH), 6.94 (t, IH), 6.74 (t, IH). 

c) Preparation of N-[2-hydroxy 3-phcnylaminocarbonyl phcnyl]-N'-[2-bromophenyl] 
urea 

N-[2-hydroxy 3-Phcnylaminocarbonyl phcnyl]-N'-l2-bromo phenyl] urea was 
prepared from 2-amino-6-phcnylaniinocarbonylphcnol (456mg, 2.00 imnol) according 
35 to the procedure in General Method B. The product was purified by precipitation from 
methylene chloride/ hexane(l/20) and filtering. (800mg,94%). ^HNMR (CD3OD): 
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NMR (CD3OD): d 25 (d, IH), 7.94 (d, IH). 7.75-7.57 (m, 4H), 7,48-7.30 (m, 3H), 
7.21 (I, IH). 7.02 (dd, IH), 6.92 (l, IH). 

Example 94 

5 Preparation of N.r2-hvdro xv-3-cvano^-methvlphenvn-N'.r2-bromophenvn ureaa) 
Preparation of the 2-nitro 5 -methyl 6-broino phenol 

A solution of t-butyl anune(6.88 mL, 4.79 g, 2 equiv.) in methylene chloride 
was treated with bromine (1.67 mL, 5.2 g, 1 equiv,) at -20 ^C. The flask was then 
cooled to -78 and the the 2-nitro 5-methyl 6-bromo phenol (5 g, 1 equiv., in 

10 methylene chloride) was added drop-wise with vigrous stirring. The reaction mixture 
was slowly warmed to -30 °C for 1 h, then to -10 for 2 hours. The reaction mixture 
was then partitioned between methylene chloride and 5% aqueous acetic acid. The 
organic layer was dried over magnesium sulfate, filtered and concentrated m vacuo. 
The reaction mixture was purified by flash chromatography (Ethyl acetate/ hexancs) to 

15 remove dibrominated species. The 2-nitro 4-bromo 5-methyl phenol was then 

selectively crystallized out of methylene chloride. A final silica gel column(5%ethyl 
acetate/ hexanes) yielded desired isomer in 90% purity.(l-05 g, 14%). ^H NMR 
(CDCIs): d 7.95 (d, IH, J = 10.0 Hz). 6.91 (d. IH, J = 10.0 Hz), 2.52 (s, 3H). 

b) Preparation of 2-nitro-5-methyl-6-cyanophcnol 

20 2-Nitro-5-methyl-6-bromophenol (100 mg, 0.433 mmol) was dissolved in 

dimethyl formamide (2mL) followed by the addition of triethylamine (0,l75g, 1.73 
mmol). The addition of a catalytic amount dimethylamino pyridine was then made, 
followed by addition of copper (I) cyanide (155mg, 1.73mmol). The mixture was 
allowed to stir at 80.C for 4 hours. The solvent was evaporated and chromatography of 

25 the resulting solid on silica gel (2%MeOH/ CH2a2) gave the desired product (70 mg, 

91 %). *H NMR (CD3COCD3): d 8.30 (d,lH), 7.15 (d,lH), 2.61 (s, 3H). 

c) Preparation of 2-amino-5-methyl 6-cyanophenol 

A ntuxturc of 5-cyano-2-nitrophenol(70 mg, 0.39mmol) and tin (11) chloride 
(265 mg, 1.18mmol) in ethanol(20inL) was heated at 80_C under argon. After 2 hours, 

30 the starting material has disappeared and the solution was allowed to cool down and 
then poured into ice. The pH was made slightly basic (pH7-8), by addition of solid 
NaOH, before being extracted with ethyl acetate. The organic phase was washed with 
brine, dried over MgS04 and filtered. The solvent was evaporated and chromatography 
of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the desired product(l75 

35 mg, 86 %). ^H NMR (CD3OD): d 6.87 (d, IH), 6.75 (d,lH), 6.32 (s, 3H). 

d) Preparation of N-(2-hydroxy 3-cyano 4-methyl phcnyl]-N'-[2-bromophenyll urea 
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N-[2-hydroxy 3-cyano 4-mcthyI phenyl]-N'-[2-bromophcnyl] urea was prepared 
from 2-amino-5-methyl-6-cyano phenol (50mg» 0.34 mmol) according to the procedure 
in General Method B, The product was purified by precipitation from methylene 
chloride/ hexane( 1/20) and filtering. (70mg, 60%). NMR (CD3OD): d 7.92 (d, 
5 IH), 7.68 (d, IH). 7.59 (d, IH). 7.31 (t, IH), 7.00 (t, IH). 6.62 (I, IH), 2.49 (s. (3H). 

Example 95 

Preparation of N-r2 -hvdroxv 4-rarhQXVPhenvl ohenvn-N'-r2-broniophenvi1 
urea a)Preparation of 4-nitro-3-hydroxybcnzophenone 

10 3-Hydroxybenzophenone (3.00g, 15. Inunol) was dissolved in methylene 

chloride(40inL) followed by the addition of sodium nitrate ( 1.42g. 16.7mmol). The 
addition of sulfuric acid (25mL/ 3M) was then made, followed by addition of a catalytic 
amount of sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction 
mixture was diluted with methylene chloride and extracted with water. The organic 

15 layer was dried over MgS04 and filtered. The solvent was evaporated and 

chromatography of the resulting sohd on silica gel (4%MeOH/ CH2CI2) gave the 
desired product(l. 10 g. 30 %). NMR (CD3COCD3): d 8.25 (d,lH). 7.86 (d,lH). 
7.71 (m, IH). 7.59 (d. IH), 7.48 (s, IH). 7.39 (dd, IH). 

b) Preparation of 4-amino-3-hydroxyben2ophenone 

20 A mixture of 4-nitro-3-hydroxybenzophenone (900 mg. 3.7mmol) and tin (II) 

chloride (2.5 g, 1 1.1 mmol) in ethanol(50mL) was heated at 80"C under argon. After 2 
hours, the staning material has disappeared and the solution was allowed to cool down 
and then poured into ice. The pH was made slightly basic (pH7-8), by addition of solid 
NaOH, before being extracted with ethyl acetate. The organic phase was washed with 

25 brine, dried over MgS04 and filtered. The solvent was evaporated and chromatography 
of the resulting solid on sUica gel (4%MeOH/ CH2CI2) gave the desired product(685 
mg. 87 %). NMR (CD3OD): d 7.65 (d, 2H), 7.55 (d,lH), 7.49 (t, 2H), 7.26 (s, IH), 
7.l6(dd, IH), 6.68 (d. IH). 

c) Picparation of N-[4-Carboxyphcnyl-2-hydroxyphenyll-N*-[2-bromopheny 1] urea 
30 N-(4-Caiboxyphenyl-2-hydroxyphcnyl]-N*-t2-biomophcnyl) urea 

was prepared from 4-amino-3-hydroxybenzophcnone (330mg, 1.5 mmol) according to 
the procedure in General Method B. The product was purified by precipitation firom 
methylene chloride/ hexane( 1/20) and filtering. (490mg, 79%). ^H NMR (CD3OD): d 
8.40 (d, IH), 8.09 (d, IH). 7.83 (d, 2H), 7.65-7.60 (m, 4H), 7,48 (s, IH), 7.43 (d, IH), 
35 7.35 (d,(iH), 7.10 (t,lH). 
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E;tamplc 96 

Preparauon of N-r2-hycire?tY 3-g^r^?typhpnyl phgnYll'N'-r^-brQmQphcnyn 

ureaa )Preparation of 3-niiro-2-hydroxybciizophefione 

2-Hydroxybenzophenone (3.00g, IS.lmmol) was dissolved in methylene 

5 chloride(40mL) followed by the addition of sodium nitrate (1.42g, 16.7mmol). The 
addition of sulfuric acid (25mL/ 3M) was then made* followed by addition of a catalytic 
amount of sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction 
mixture was diluted with methylene chloride and extracted with water. The organic 
layer was dried over MgS04 and filtered. The solvent was evaporated and 

10 chromatography of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the 

desired product(1.60 g, 44 %). *H NMR (CD3COCD3): d 8.30 (d,lH). 7.86 (m,3H). 
7.71 (m, IH), 7.78 (d, IH). 7.56 (dd 2H), 7.24 (t. IH). 

b) Preparation of 3-aniino-2-hydroxybenzopheaone 

A mixture of 3-nitro-2-hydroxyben2ophcnone (600 mg, 2.5nunol) and tin (11) 
15 chloride (1 .7 g. 7.5mmol) in ethanol(50mL) was heated at ZCfC under argon. After 2 
hours, the starting material had disappeared and the solution was allowed to cool down 
and then poured into ice. The pH was made slightly basic (pH7-8). by addition of solid 
NaOH, before being extracted with ethyl acetate. The organic phase was washed with 
brine, dried over MgS04 and filtered. The solvent was evaporated and chromatography 
20 of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the desired product(490 

mg. 92 %). NMR (CD3OD): d 7;65-7.40 (m. 5H), 6.98 (d,lH). 6:86 (d, IH). 6.67 
(t, IH). 

c) Preparation of N-[2 -hydroxy 3-carboxypheny] phenyl]-N'-[2-bromophenyl] urea 

N-[2-hydroxy 3-carboxyphenyl phcnyl]-N'-(2-bromophenyl] urea was prepared 
25 torn 3-amino-2-hydroxybenzophenone (250mg, 1.20 mmol) according to the procedure 
in General Method B. The product was purified by precipiution from methylene 
chloride/ hexane(l/20) and filtering. (200mg.78%). ^H NMR (CD30D): d 8.35 (d. 
IH), 7.96 (d. IH), 7.72 (d, 2H), 7.65-7.50 (m, 4H). 7.35 (d, IH), 7.30 (d, IH), 7.01 (dd, 
(lH).6.92(t. IH). 

30 

Example y? 

Preparation of N.f2.hvdroxv 3-henzvloxv phenvlVN'.r^.hromQphenvn urea 
a)Preparation of 2-nitro-6-beiizyloxy phenol 

2-Benzyloxyphenol (5.00g, 25.0mmol) was dissolved in methylene 
3S chloride(40mL) followed by the addition of sodium nitrate (2.30g. 27.5mmol). The 

addition of sulfuric acid (3 1 mU 3M) was then made, followed by addition of a catalytic 
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amount of sodium nitriie. The mixture was allowed to stir. After 24 hours, the reaction 
mixture was diluted with methylene chloride and extracted with water. The organic 
layer was dried over MgS04 and filtered. The solvent was evaporated and 
chromatography of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the 

5 desired product(2.6 g, 43 %). NMR (CD3COCD3): d 7,70 (dJH). 7.50-7.28 (m, 
5H\7.l4(d. IH). 6,92 (t, 1H).5.21 (s, 2H). 
b)Preparation of 2-amino-6-bcnzyloxy phenol 

A mixture of 2-nitro-6-benzyloxy phenol (1 .00 g. 4. lOmmoI) and tin (II) 
chloride (2.75 g. 12.2 mmol) in ethanol(l50mL) was heated at 80^C under argon. After 

10 2 hours, the starting material had disappeared and the solution was allowed to cool 

down and then poured into ice. The pH was made slightly basic (pH7-8), by addition of 
solid NaOH. before being extracted with ethyl acetate. The organic phase was washed 
with brine, dried over MgS04 and filtered. The solvent was evaporated and 
chromatography of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the 

15 desired product( 1 .35 g, 88 %). NMR (CD3OD): d7.46 (d. 2H). 7.40-7.35 (m, 5H), 
6.55 (d, IH). 6.40 (d, IH). 5.10 (s. 2H). 

b)Preparation of N-[2-hydroxy3-benzyloxy phenyl]-N*-[2-bromophenyll urea 

N-[3-benzyloxy-2-hydroxyphenyl]-N'-t2-bromophenyl] urea was prepared from 
2-nitro-6-bcnzyloxy phenol (430mg, 2.00 mmol) according to the procedure in General 
20 Method B. The product was purified by precipitation firom methylene chloride/ 

hexane(l/20) and filtering, (630mg, 76%). NMR (CD3OD): d 7.93 (d, IH). 7.58 
(d. IH). 7.54-7.42 (m. 3H), 7.40-7.25 (m, 4H), 7.00 (t, IH). 6.69 (d. 2H). 5.16 (s. 2H). 



Example 98 

25 Preparation of N.3-r2.hvd roxv.5.indanonel-N'.r2-hfomonhenvn urea 

a) Preparation of 2-hydroxy-3-nitn>-5-indanonc 

2-Hydroxy-5-indanonf5(3.00g. 20.0mmol) was dissolved in methylene 
chioridc(40mL) followed by the addition of sodium nitrate ( 1 .95g, 2 1 .Onunol). The 
addition of sulfuric acid (25mL/ 3M) was then made, followed by addition of a catalytic 

30 amoimt of sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction 
mixture was diluted with methylene chloride and extracted with water. The organic 
layer was dried over MgS04 and filtered. The solvent was evaporated and 
chromatography of the resulting soUd on silica gel (4%McOH/ CH2CI2) gave die 
desired prDduct(1.5 g, 39 %). NMR (CD3COCD3): d 7.70 (d,lH). 7.04 (d. IH). 

35 3.04 (d.2H), 2.74 (d,2H). 

b) Preparaiion of 3-amino-2-hydroxy-5-indanonc 
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A mixture of 2-hydroxy-3-mtro-5-indanonc (1 .50 g, 7.80mmol) and tin (II) 
chloride (5.25 g. 23.3 mmoi) in ethanoK 150mL) was heated at 80** C under argon. 
After 2 h urs, the starting material had disappeared and the solution was allowed to cool 
down and then poured into ice. The pH was made slightly basic (pH7-8), by addition of 
5 solid NaOH, before being extracted with ethyl acetate. The organic phase was washed 
with brine, dried over MgS04 and filtered. The solvent was evaporated and 
chromatography of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the 
desired product(1.00 g, 79 %). NMR (CD3OD): d 6.85 (d^lH), 6.45 (d, IH), 2.95 
(d, 2H), 2.60 (d. 2H). 

10 c) Preparation N-3-(2-hydroxy-5-indanone]-N'-(2-bromophenyl] urea 

N-[2-Hydroxy-5-indanone]-N*-(2-bromophenyI] urea was prepared from 3- 
amino-2-hydroxy-5-indanone (326mg, 2.00 mmoi) according to the procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
hexane(l/20) and filtering. (6lOmg. 85%). NMR (CD3OD): d 7.92 (d, IH), 7.65 

15 (m, 2H). 7.45 (t. IH). 7,09 (t. 1H)» 7.00 (d. IH). 2.90 (d. 2H), 2.66 (d. 2H). 

Example 99 

Preparation of fE)-N-f4-f2-fMethQxvcarbQnyl^ ethenvl1-2-hvd roxvohenvn-N'.ri. 

bromophgnyll 
20 a) Preparation of 4-nitro-3-hydroxycinnamic acid 

3- Hydroxycinnanuc acid (3.00g, 18.3 mmoi) was dissolved in methylene 
chloride(40mL) followed by the addition of sodium nitrate (1.70 g, 26.1nmiol). The 
addition of sulfuric acid (25 mU 3M) was then made, followed by addition of a 
catalytic amount of sodium nitrite. The mixture was allowed to stir. After 24 hours, the 

25 reaction mixture was diluted with methylene chloride and extracted with water. The 
organic layer was dried over MgS04 and filtered. The solvent was evaporated and 
chromatography of the resulting solid on silica gel (4%MeOH/ CH2Q2) gave the 
desired product(1.0 g, 26 %). *H NMR (CDsCCXTDa): d 8.07 (d, IH), 7.69 (d, IH). 
7.5 1 (s, IH), 7.46 (d, 2H), 6.75 (d, IH). 

30 b) Preparation of 4-nitro-3-hydroxymethylcinnamate 

4- Nitro-3-hydroxycinnanaic acid was stirred in excess methanol with a catalytic 
amount of sulfuric acid. The solvent was evaporated and chromatography of the 
resulting solid on silica gel (4%MeOH/ CH2CI2) gave the desired product(l.O g, 94 %). 

*H NMR (CD3COCD3): d 8.17 (d, IH), 7,69 (d, IH), 7.52 (s, IH), 7.45 (d, 2H), 6.75 
35 (d,lH),3.80(s,3H). 

c)Preparation of 4-amino-3*hydroxymethylcinnamate 
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A mixture of 4-miro-3-hydroxymethylcinnamatc (1.0 4.50mmol) and tin (11) 
chloride (3.0 g. 13.4 mm 1) in cthanol(50mL) was heated at 80_C under argon. After 2 
hours, the starting material had disappeared and the solution was all wed to cool down 
and then poured into ice. The pH was made slightly basic (pH7-8). by addition of solid 
5 NaOH. before being extracted with ethyl acetate. The organic phase was washed with 
brine, dried over MgS04 and filtered. The solvent was evaporated and chromatography 
of the resulting solid on silica gel (4%McOH/ CH2CI2) gave the desired product (650 
mg, 75 %). NMR (CD3OD): d7.50 (d.lH), 6.94 (s, IH). 6.89 (d, IH). 6.68 (d, IH), 

6.18(d. lH),3.74(s.3H). 
10 d)Preparation (E)-N-[4-(2-(Methoxycarbonyl) ethcnyl]-2-hydroxyphenyl]-N'-[2- 
bromophenyl] urea 

(E)-N-{4.[2-(Methoxycarbonyl) cthenyn-2-hydroxyphenyl]-N*-[2-bromophcnyl3 
urea was prepared from 4-anuno-3-hydroxymcthylcinnamate (250mg, 1.3 mmol) 
according to the procedure in General Method B. The product was purified by 
15 precipitation from methylene chloride/ hexane(l/20) and filtering. (3(X)mg. 59%). 

NMR (CD3OD): d 8.24 (dJH). 8.05 (d. IH), 7.69 (d, IH), 7.65 (d, IH), 7.42 (t, IH). 
7.21 (s, IH). 7.19 (d, IH), 7.10 (t, IH) 6.45 (d,lH) 3.81 (s, 3H). 

E;^ampic lOQ 

20 Preparation of f F^.N-r3-f2.f MethoxvcarbonvH ethenvn-2-hvdr0XVPhenvll'N'-r2- 
hmmophenvll urea N'-f2>bro niophenvll urea 

a) Preparaiion of 3-nitro-2-hydroxycimiamic acid 

2- Hydroxycinnamic acid (3.00g. 18.3 mmol) was dissolved in methylene 
chloride(40mL) followed by the addition of sodium nitrate (2.21 g, 26.1 mmol). The 

25 addition of sulfuric acid (30 mU 3M) was then made, followed by addition of a 

catalytic amount of sodium nitrite. The mixture was allowed to stir. After 24 hours, the 
reaction mixture was diluted with methylene chloride and extracted with water. The 
organic layer was dried over MgS04 and filtered. The solvent was evaporated and 
chromatography of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the 

30 desired pioduct(2.0 g. 52 %). ^H NMR (CD3COCD3): d 8.21 (d, IH), 8.16 (d, IH), 
8.05 (d, IH), 7.19 (t, IH), 6.72 (d, IH) 

b) Preparation of 3-nitro-2-hydroxymethylctnnamaie 

3- nitro-2-hydroxycinnamic acid was stirred in excess methanol with a catalytic 
amount of sulfuric acid. The solvent was evaporated and chromatography of the 

35 resulting soUd on silica gel (4%MeOH/ CH2CI2) gave the desired product(1.0 g, 94 %). 
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'H NMR (CD3COCD3): d 8.25 (d, IH). 7.8.15 (d, IH), 8,06 (s, IH), 7.20 (t. 2H), 6.76 
(d.lH), 3.80 (s, 3H). 

c) Preparation of 3-amino-2-hydroxymethylcinnamate 

A mixture of 3-niiro-2-hydroxymeihylcinnamate ( 1 .0 g. 4.5 mmol) and tin (II) 
5 chioride (3.0 g. 13.4 mmol) in ethanol(50nnL) was heated at 80_C under argon. After 2 
hours, the staning material had disappeared and the solution was allowed to cool down 
and then poured into ice. The pH was made slightly basic (pH7-8)» by addition of solid 
NaOH, before being extracted with ethyl acetate. The organic phase was washed with 
brine, dried over MgS04 and filtered. The solvent was evaporated and chromatography 
10 of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the desired product (700 

mg, 81 %). NMR (CD3OD): d 8.04 (d, IH), 6.93 (d, 1H),6.79 (d. IH), 6.71 (t, IH), 
6.43 (d, lH),3.72(s,3H). 

d) Preparation(E)-N-[3-[2-(Mcthoxycarbonyl) cthcnyl]-2-hydroxyphcnyl]-N'-(2- 
bromophenyl] urea 

15 (E)-N-[3-C2-(Methoxycarbonyl)ethenyl]-2-hydroxyphenyl]-N'-[2-bromophenyl] 
urea was prepared from 3-amino-2-hydroxymethylcinnamatc (100 mg, 0.52 mmol) 
according to the procedure in General Method B. The product was purified by 

precipitation from methylene chloride/ hexane( 1/20) and filtering. ( 150mg. 74%). 
NMR (CD3OD): d 8.10 (dJH), 8.00 (d, IH). 7.69 (d, IH), 7.65 (d, IH), 7.42 (t. IH). 

20 7.38 (t. IH), 7.32 (d, IH)» 7.05 (t, IH) 6.55 (d,lH) 3.81 (s, 3H). 

Example 101 

Preparation of rEVN.r3-r2-(Aminfx:arbonvn ethenvn-2.hvdroxvphgnvn.N'-r2- 

bromophcnvn urea N -f2-bromQphcnYl1 urea 

25 a)Preparation of 2-hydroxycinnamide 

2-Hydroxycinnanuc acid (2.00g, 12.3 mmol) was dissolved in dimethyl 
fornuunide(lOmL) followed by the addition of benzotIiazol-I-yloxy- 
tris(dimethyIamino)phosphonium hexafluorophosphate (5.4g. 12.3 mmol) and 
triethylamine ( 1.7niL, 12.3nunoI). Ammonia gas was bubbled into the reaction 

30 mixture for 30 minutes. The mixture was allowed to stir for 24 hours, the reaction 
mixture was diluted with methylene chloride and extracted with water. The organic 
layer was dried over MgS04 and filtered. The solvent was evaporated and 
chromatography of the resulting solid on silica gel (4% MeOH/ CH2a2) gave the 
desired product(1.5 g, 75 %). 

35 b)Preparation of 3-nitro-2-hydroxycinnamide 
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2-Hydroxycinnamide (750 mg. 4.6 mmol) was dissolved in mcihylcne 
chloridc(40mL) followed by the addition of sodium nitrate (430 mg, S.lnrunol). The 
addition of sulfuric acid (7 itiU 3M) was then made, followed by addition of a catalytic 
amount of sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction 

5 mixture was diluted with methylene chloride and extracted with water. The organic 
layer was dried over MgS04 and filtered. The solvent was evaporated and 
chromatography of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the 
desired product(350 mg. 36 %). NMR (CD3COCD3): d 8.19 (d, IH), 8.02 (d, IH). 
7.88 (d. IH), 7.15 (t, IH), 6.84 (d. IH) 

10 c) Preparation of 3-amino-2-hydroxycinnamide 

A mixture of 3-nitro-2-hydroxy methylcinnamate (350 mg. 1 .7 mmol) and tin (II) 
chloride (3.0 g, 13.4 nunol) in ethanoKSOmL) was heated at 80** C under argon. After 2 
hours, the starting material had disappeared and the solution was allowed to cool down and 
then poured into ice. The pH was made slightly basic (pH7-8), by addition of solid NaOH. 

15 before being extracted with ethyl acetate. The organic phase was washed with brine, dried 
over MgS04 and filtered. The solvent was evaporated and chromatography of the 
resulting solid on silica gel (4%MeOH/ CH2CI2) gave the desired product(244 mg. 80%). 
d)Preparation of (E)-N-[3-[2-(Aminocarbonyl) cihenyll-2-hydroxyphenyl)-N'-[2- 
bromophenyl] urea 

20 (E)-N-[3-[2-(Aminocarbonyl) cthenyl]-2-hydroxyphcnyl]-N'-[2-bromophenyl] 

urea was prepared from 3-amino-2-hydroxycinnamide (100 mg, 0.56 nrniol) according 
to the procedure in General Method B. The product was purified by precipitation from 
methylene chloride/ hcxane( 1/20) and filtering. (1 10 mg, 52%). NMR (CD3OD): d 
8.00 (d,lH). 7.90 (d, IH), 7.63 (d, IH), 7.55 (d, IH), 7.35 (m, 2H), 7.05 (t, IH), 6.95 

25 (t, lH),6.70(d,lH). 

Example 102 

Preparation of rFVN-f4.r2-r A minncarhonvn fJhgnvn.2.hvdroxvnhenvn-N'-f2- 
hmmnphenvn urea N-.ri-hmmotihenvl1 urea 

30 a)Prcparation of 3-hydroxycinnamidc 

3-Hydroxycinnamic acid (2.00 g, 12.3 mmol) was dissolved in dimethyl 
formamidcdO mL) followed by the addition of bcn20tria2ol-l-yloxy- 
lris(dimelhylamino)phosphonium hexafluorophosphatc (5.4g, 12.3 mmol) and 
triethylamine ( 1.7 mL, 12.3mmol). Ammonia gas was bubbled into the reaction 

35 mixture for 30 minutes. The mixture was allowed 10 stir for 24 hours, the reaction 
mixture was diluted with methylene chloride and extracted with water. The organic 
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layer was dried over MgS04 and filtered. The solvent was evaporated and 
chromatography of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the 

desired prcKiuct(l.3 g, 65 %). 

b) Prcparation of 4-nitro-3-hydroxycinnanude 

5 3-Hydroxycinnaniide (750 mg, 4.6 nunol) was dissolved in methylene 

chloride(40 mL) followed by the addition of sodium nitrate (430 mg, 5. Immol). The 
addition of sulfuric acid (7 mlV 3M) was then made, followed by addition of a catalytic 
amount of sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction 
mixture was diluted with methylene chloride and extracted with water. The organic 

10 layer was dried over MgS04 and filtered. The solvent was evaporated and 

chromatography of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the 
desired product(240 mg. 25 %). NMR (CD3COCD3): d 8.09 (d, IH). 7.49 (d, IH). 
7.26 (s, IH), 7.16 (d, IH), 6.71 (d, IH) 

c) Preparation of 4-amino-2-hydroxycinnamide 

15 A mixture of 4-niUo-3-hydroxymethylcinnamatc (3(X) mg, 1.40 mmol) and tin 

(II) chloride (980 mg. 4.30 mmol) in cthanol(50 mL) was heated at 80_C under argon. 
After 2 hours, the starting material had disappeared and the solution was allowed to cool 
down and then poured into ice. The pH was made slightly basic (pH 7-8), by addition 
of solid NaOH, before being extracted with ethyl acetate. The organic phase was 

20 washed with brine, dried over MgS04 and filtered. The solvent was evaporated and 
chromatography of the resulting solidon silica gel (4%MeOH/ GH2Cl2) gave the 
desired product (200 mg, 74 %). 

d) Preparaiion(E)-N-[3-(2-(Aminocarbonyl) ethenyl]-2-hydroxyphenyl]-N*-[2- 
bromophehyl] urea 

25 (E)-N-[3-[2-(Aminocarbonyl) ethcnyl]-2-hydroxyphenyl]-N*-[2-bromophenyl] 

urea was prepared from 4-anuno-2-hydroxycinnaniide (lOOmg, 0.56 mmol) according 
to the procedure in General Method B. The product was purified by precipitation from 
methylene chloride/ hexane( 1/20) and filtering. ( I25mg, 54%). ^ H NMR (CD3OD): d 
8.05 (d,lH), 7.92 (d, IH), 7.60 (d, IH), 7.4 5 (d, IH), 7.35 (t, IH). 7.05 (m, 2H), 6.50 

30 (d,lH). 

Fxample 103 

Preparation of N-r2- hvHmxv 4^phenvl amino carboxv^ ohenvn-N*-f2-brQmQDhenvil 
urea 

35 N-[2-hydroxy 4-(phenyl amino cartwxy) phcnyll-W-P-bromophcnyl] urea was 

prepared from 5-(phenyl amino carboxy) 2-amino phenol (0.50 mmol) according to the 
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procedure in General Method B. The product was purified by precipitation from 
methylene chloride/ hexane( 1/20) and filtering. (150 mg, 70%). NMR (CD3OD): d 
8.25 (d. IH), 8.00 (d, IH), 7.75 (d, 2H), 7.64 (d, IH), 7.50 (d, 2H), 7.41 (m, 3H), 7.16 
(t, lH),7.05a IH). 

5 

Example 104 

pmparation of N.r4-aminocarhonvl-2.h vdrnxvphenvn-N'-r2-bromQDhcnvll Urca N-(4- 
Axninocarbonyl -2-hydroxyphenyl]-N'-l2-bromophenyl] urca was prepared from 5- 
aminocarbonyl-2-amino phenol (304 mg. 0.50 mmol) according to the procedure in 
to General Method B. The product was purified by precipitation from methylene chloride/ 
hexane(l/20) and filtering. (440 mg, 62%). NMR (CD3OD): d 8.09 (d, IH), 7.91 
(d, IH), 7.60 (d, IH). 7.45 (m, 3H), 7.00 (d, IH). 

Fxampie 105 

15 Pr^p^ratinn of N -r7-Hvrirnxv.3 S ft.trifliinmnhenvn.N'-f2-brQmonhcnvnurca N-(2. 
Hydroxy-3.5,6-trifluorophenyl)-N'-(2-bromophenyl)urea was prepared from 3^,6- 
trifluoro-2-hydroxyaniline (83 mg, 0.51 mmol) and 2-(bromophenyi)isocyanate (100 
mg, 0.53 mmol) according to the procedure in General Method B. The product was 
purified by preparation thin layer chromatography. EI-MS m/z 359 (M-H) . 

20 

E?^Mnplc 106 

Prpparatinn of N-(2- Hvdroxv-3-fl«ir>m^trifluoromftfhvlT)henvn-N'-(2- 

N-(2-Hydroxy-3-fluoro-4-trifluoromcthylphenyl)-N'-(2-bromophcnyl)urca was 
25 prepared from 4-trifluoiomethyl-3-fluoro-2-hydroxyanilinc (239 mg. 1 .2 nunol) and 2- 
(bromophenyl)isocyanate (243 mg, 1.2 mmol) according to the procedure in General 
Method B. Removal of solvent under reduced pressure and chromatography of the 
resulting soUd on silica gel (hexane:cthyl acetate) gave the titie compound (20 mg, 4%). 
EI-MS m/z 391 (M-H)". 

30 

Fitample 107 

P rrpi iriiTi ^^" »f N.r2.H Y flT"^y-'^-'"^""hrnvi vN'-f 2-bmmanhcnvnurca 

N-(2-Hydroxy-3-iodophcnyl)-N -(2.bromophcnyl)urea was prepared from 3- 
iodo-2-hydroxyanUine (200 mg, 0.85 mmol) and 2-(bromophcnyl)isocyanatc (169 mg. 
35 0.85 mmol) according to the procedure in General Method B. Removal of solvent 
under reduced pressure and chromatography of the resulting soUd on silica gel 
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{hexane:ethcr) gave the title compound (40 mg. 1 1%). H NMR (DMSO): d 9.45 (s, 
IH). 9.15 (s, IH), 8.8 (s, IH). 7.95 (d. IH), 7.8 (d, 1H)J.65 (d, IH), 7.4 (d, IH). 7.3 (t, 
lH),7.0(t, lH).6.65(t, IH). 

5 Fxampie 108 

Pr eparation of N.r2.rrr2.(tri fi»ornnnethvnphenvnsulfonvnaminolDhcnvn-N'-(2- 
hT9p^nphenvl>urea 

a) Preparation of (2-[2-(trifluoromethyl)phenyl](suifonanudo)aniUnc] 

The title compound was prepared according to General Method C using 2- 
10 (trifluoromcthyl)bcnzcncsulfonyl chloride ( I equiv.). The product was purified by 

chromatography on silica gel (methylene chloride:methanol) (1.04 g, 33%). EI-MS m/z 

317 (M+H)* 

b) Preparation of N-[2-[[[2-(irinuoromethyl)phenyi]sulfonyl)amino]phcnyl]-N'-(2- 
bromophenyDurea 

13 The title compound was prepared using[2-[2(trifluoromethyl)phcnyll 

(sulfonamido)aniline (1.04 g, 3.2 mmol) and 2-(bromophcnyl)isocyanatc (652 mg, 3.2 
mmol) according to General Method B. The solvcm was evaporated to give the desired 
urea (1.03 g. 61%). EI-MS m/z 514 (M+H)"*". 

20 f,?tampic 109 

PYy>pararinn nf N-f2.Rromopheny n.N'-r2^imMhvlaminosulfonvlarninolDhenvllurca 

a) Preparation of [2-[l,l-(dinicthylamino)]sulfonamidoanilinc) 

The title compound was prepared according to General Method C using 
dimethylsulfamoyl chloride ( I equiv.). The product was purified by chromaography n 

25 silica gel (methylene chloride:methanol). ES-MS m/z 216 (M+H) . 

b) Preparaaon of N-(2-Bromophcnyl)-N^[2.(dimcthylanunosulfonylainino]phenyl]urea 

The title compound was prepared from (2-[l.l-(diniethlyamino)sulfonamido- 
aniline (137 mg, 0.6 mmol) and 2-(bromophcnyl)isocyanatc (126 mg, 0.6 mmol) 
according to General Method B. The solvent was evaporated and chromatography on 
30 silica gel (ethyl aceiatc:hcxanc) gave the desired urea. EI-MS m/z 413 (M+H) 

Fi^amplc 1 10 

P rr pa ri*^'^" N-r2-( P hgnethvisuifonviflminn^ phenvii-N^-f 2-btomQDhcnvnurea 
[2-(Phencthylsulfonamido) aniline] (example 60, 300mg, 1.09 mmol) was 
35 placed in a Parr shaker bottle containing paUadium (180 mg) under an argon stream. 
Methanol (150 mL) was added and the container placed on a Pan shaker (55 psi) for 
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several hours. The reaction mixture was filtered through Celite and the filtrate was 
evaporated to give the desired aniline (269 mg, 90%). EI-MS m/z 277 (M+H)'*', 
b)Preparation of N-[2-(Phenethylsulfonylamino)phcnyl]-N'-(2-bromophenyl)urea 

The title compound was prepared from (2-(phenethylsulfonamido) aniline] (269 
mg. 0.97 mmol) and 2-(bromophenyl)isocyanate (193 mg. 0.97 mmol) according to 
General Method B. The desired urea was precipitated out of toluene/hexane (384 mg, 
78%). EI-MS m/z 472 (M-H)'. 

Example 1 1 1 

Preparation of N-r2-r(2-acetamido^-methvlthiazQl-5.vi^5ulfonvUmino1phenvn-N'-f2- 

brpmophcnynnrca 

a) Preparation of [2-[(2-acetamido-4-methyl-5-thiazole)sulfonamido]amline] 

The title compound was prepared using 2-acetamido-4-mcthyl-5- 
thiazolesulfonyl chloride (1 equiv.) according to General Method C. A solid 
precipatated from the reaction mixture and was filtered to give the desired aniline (1.68 
g, 52%). ES-MS m/z 327 (M+H)"*". 

b) Preparation of N-[2-[(2-acetamido^metbylthiazol-S-yl)sulfonylamino]phenyi]-N'- 
(2-bromophenyl)urea 

The title compound was prepared from [2-[(2-acetamido^methyl-5- 
thiazoIe)sulfonamido]aniline] (1.68 gt5.14 mmol) and 2-(bromophenyl)isocyanate 
( 1 .02 g, 5. 14 mmol) according to General Method B. The product was precipitated 
from ethyl acctatc/hcxane (220 mg, 8%). EI-MS m/z 524 (M+H)"*". 

Example 112 

Preparation of N-f2.hvdroxv-4-cvanophenv[l.N'-f4-phenvlphenvn urea N-[2- 
Hydroxy-4-cyanophenyl]-N'-[4-phenylphenyl] urea was prepared from 2-amino-5- 
cyanophenoi (60mg. 0.45 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane(l/20) and 
filtering. (135 mg, 75%). NMR (CD3OD): d 8.33 (d, IH). 7.71-7.29 (m, 9H). 7.25 
(d, lH),7.12(s, IH). 

Example 113 

Preoararion of N-r2.hvdroxv-4-cvanQPhenvn-N'-f2.3-dichloroDhenvn urea 

N-[2-Hydroxy-4-cyanophenyl]-N'-[2,3 dichlorophenyl] urea was prepared from 
2-amiQO-S-cyanophenoi (60mg, 0.45 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
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hexane( 1/20) and filtering. (125mg, 86%). NMR CCD3OD): d 8.27 (d, IH). 8. 15 
(m, IH), 7.39-7.20 (m» 2H). 7. 16 (d, IH). 7.06 (s. IH). 

Examplg 114 

5 Preparation of N-r2-hvdroxv.4-cvanoDhenvn-N'.f2>methoxvphfenvn urea 

N-(2-Hydroxy-4-cyanophenyl]-N'-[2-methoxyphenyl] urea was prepared from 
2-aniino-5-cyanophenoI (60mg, 0.45 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexane(l/20) and filtering ( I05mg, 83%). NMR (CD3OD): d 8.26 (d» IH), 8.02 (d. 
10 IH), 7.14 (d. IH), 7.05 (s. IH), 7.00-6.83 (m, 3H), 3.84 (s. 3H). 

Example 115 

Preparation of N-r2-hvdroxv-4-cvanophenvn-N'-r3-methoxvphenvn urea N-[2- 
Hydroxy-4-cyanophenyl]-N*-{3-methoxyphenyI] urea was prepared from 2-amino-5- 
15 cyanophcnol (60mg, 0.45 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( 1/20) and 
filtering. (102mg. 80%). ^H NMR (CD3OD): d 8.25 (d, IH). 7.25-7.08 (m, 3H), 7.04 
(s. IH). 6.90 (t. IH). 6.58 (d. IH). 

20 Example 1 16 

Preparation of N'[2=hydrexy-5-fluorephgnyi1-N''f2-bromQphcnYl1 urea 

a) Preparation of 2-amino-4-fluorophenol 

A mixture of 4-fluoro-2-nitrophenol(lg. 4.64mmol) and tin (II) chloride (5.4 g. 
24.2nunol) in ethanol(50niL) was heated at %(fC under argon. After 2 hours, the 
25 staning material had disappeared and the solution was allowed to cool down and then 
poured into ice. The pH is made slightly basic (pH7-8), by addition of solid NaOH, 
before being extracted with ethyl acetate. The organic phase was washed with brine, 
dried over MgS04 and filtered. The solvent was evaporated and chromatography of the 
resulting solid on silica gel (4%MeOH/ CH2O2) gave the desired product(622 mg, 85 

30 %). NMR (CD3OD): d 6.5 1 (dd. IH), 6.32 (dd, IH). 6. 17 (ddd, IH). 

b) Preparation of N-[2-hydroxy-5-fluorophenyl]-N'-[2-bn>mophenyl] urea 

N-[2-Hydroxy-5-fluorophenyl]-N'-[2-bromophenyl] urea was prepared from 2- 
anuno-6-fluoro phenol (254mg. 2.00 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
35 hexane(I/20) and filtering. (520mg,80%). ^H NMR (CD3OD): d 7,88 (d, IH). 7.79 
(dd, IH), 7.57 (d, IH). 7.31 (t, IH), 7.00 (t, IH), 6.76 (dd, IH). 6.57 (ddd.lH). 
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Fx ample 117 

Preparation nf N.r2-hvdrnxv-5-trifluQ n?fTiPthvlphenvn-N'-r2-brQmQPhenvn urea 

a) Preparation of 2-anuno-4- trifluoromethylphcnol 

A mixture of 4-trifluoromethyi-2-nitrophenol(l .O 4.8mmol) and tin (11) 
chloride (5.4 g, 24.2 nunol) in ethanol(150mL) was heated at SCTC under argon. After 
2 hours, the starting material had disappeared and the solution was allowed to cool 
down and then poured into ice. The pH was made slightly basic (pH7-8), by addition of 
solid NaOH, before being extracted with ethyl aceuie. The organic phase was washed 
with brine, dried over MgS04 and filtered. The solvent was evaporated and 
chromatography of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the 
desired product(708 mg, 83 %). NMR(CD30D): d 6.87 (s, IH), 6.80 (d, IH), 6.69 
(d, IH). 

b) Preparation of N-[2-hydroxy-5-trifluoromethylphenyll-N'-t2-bromophenyl] urea 

N-[2-hydroxy-5-trifluoromcthylphcnyll-N'-(2-bromophcnyl] urea was prepared 
from 2-amino-4.trifluoromethylphenol (354mg. 2.00 mmol) according to the procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
hcxane( lequiv./20equiv.) and filtering. (490mg, 65%). NMR (CD3OD): d 8.40 (s, 
IH), 7.94 (d, IH), 7.60 (d, IH). 7.35 (t, IH), 7.18 (d, IH), 7.03 (t, IH), 6.95 (d, IH). 

Example 1 18 

Prgparation of N-r2-hvd rnitvphenvn-N'-f2-bromoohenvn urea 

N-[2-hydroxyphcnyl]-N'-l2-bromo phenyl] urea was prepared from 2- amino- 
phcnol (I4img, 1.30 mmol) according to the procedure in General Method B. The 
prtxiuct was purified by precipitation from methylene chloride/ hcxane(l/20) and 
filtering. (300mg,75%). ^H NMR (CD3OD): d 8.05 (d, IH), 7.49 (d, IH), 7,25 (t, 
2H), 6.96 (t, IH), 6.90 (t, 2H), 6.68 (t, IH). 

Fxamplft 1 19 

Pr«>paration o f ]^-ftr^n«,^.^tvrl -?.hvdroxv Phrnvn->r-r?-hrfimQPhCnVl1 

ureaa ^Preoaration of trans-6-styrl-2-nitrophcnol 

Trans-2-styrlphenol (500 mg, 2.55 mmol) was dissolved in methylene 
chloridc(40mL) followed by the addition of sodium nitrate (240 mg, 2.81 mmol). The 
addition of sulfuric acid (3 mL of 3M) was then made. foUowed by addition of a 
catalytic amount of sodium nitrite. The mixture was aUowed to stir. After 24 hours, the 
reaction mixture was diluted witii methylene chloride and extracted wiUi water. The 
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organic layer was dried over MgS04 and filtered. The solvent was evaporated and 
chromatography of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the 

desired product (200 mg, 36 %). NMR (CD3COCD3): d 8.05 (d, 1H)» 7.90 (d, 
2H),7.65-7.20 (mJH).7.00 (tJH). 

5 b)Preparation of irans-6-styrl-2-aniinophenol 

A mixiurc of trans-6-styrl-2-nitrophenol (200 mg. 0.83 mmol) and tin (II) 
chloride (560 mg. 2.60 mmol) in ethanol(50inL) was healed at 80° C under argon. 
After 2 hours, the starting material has disappeared and the solution was allowed to cool 
down and then poured into ice. The pH is made slightly basic (pH7-8). by addition of 

10 solid NaOH, before being extracted with ethyl acetate. The organic phase was washed 
with brine, dried over MgS04 and filtered. The solvent was evaporated and 
chromatography of the resulting solid on silica gel (4%McOH/ CH2CI2) gave the 
desired product (50 mg, 29 %). NMR (CD3OD): d 7.5 1 (m, 3H). 7.29 (m, 3H),7. 1 1 
(t. IH), 7.00 (m. 2H). 6.69 (m, 2H). 

15 c)Preparaiion of N-[trans-3-styrl-2-hydroxyphenyl]-N'-(2-bromophenyl] urea 

N- [trans- 3-styrl-2-hydroxyphenyl]-N'-[2-bromophcnyl] urea was prepared from 
trans-6-styrl-2-aminophenol (35mg, 0.17 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexanc(l/20) and filtering. (36mg, 53%). NMR {CD3OD): d7.97 (d. IH), 7.62- 

20 7.48 (m, 4H). 7.45-7.26 (m, 5H), 7.25 (t, IH). 7.15 (d. IH). 7.01 (t, IH). 6.88 (t 2H). 

Example 120 

Preparation of N-r2-hvdroxy*3.4«dichlorophenyn*N'-r2-methoxvphenvl) urea 

N-[2-hydroxy-3,4-dichlorophcnyl]-N'-(2-mcthoxyphcnyl] urea was prepared 
25 from 2-amino-5,6-dichlorophenol (80mg, 0.50 mmol, example 82b) according to the 
procedure in General Method B. The product was purified by precipitation from 
methylene chloride/ hexane(l/20) and filtering. (125mg,77%). NMR (CD3OD): d 
8.02 (d, IH). 7.79 (d, IH), 7.05-6.86 (m, 4H), 3.92 (s, 3H), 

30 Exampic 12i 

Preparation of N-r2-hvdroxv-3.4^ichlorophenvn-N'-r4-methoxvphenvll urea 

N-[2-hydroxy-3.4-dichlorophcnyi)-N'-[4-mcthoxyphcnyl] urea was prepared 
from 2-amino-5,6-dichlorophenol (80mg, 0.50 mmol, example 82b) according to the 
procedure in General Method B. The product was purified by precipitation from 

35 methylene chloride/ hcxanc(lequiv./20equiv.) and filtering. (120mg,74%). ^HNMR 
(CD3OD): d 7.89 (d, IH), 7.35 (d, 2H), 6.99 (d, IH). 6.90 (dd, 2H). 3.80 (s. 3H). 
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Example 122 

Preparation of N-r2-hvdroxv-3.4-dic hlnrophenvn-N'-r3-trifluoromethvlphenvn urea 

N-[2-hydroxy-3»4-dichlorophcnyl]-N'-(3-trifluoromeihylphcnyll urea was 
prepared from 2-amino-5,6-dichlorophenol (80mg. 0.50 xxunoU example 82b) according 
to the procedure in General Method B. The product was purified by precipitation from 

methylene chloride/ hexane( lequiv./20equiv.) and filtering, (130mg, 71%). NMR 
(CD3OD): d 7.96 (d, 2H). 7.60 (d, IH). 7.48 (t, IH), 7.30 (d. IH), 7.00 (d, IH). 

Example 123 

Preparation of N-f2.hvdroxv.3.4-dichlorophenvn.N'-f ^-phenvlphenvll urea 

N-[2-hydroxy-3.4-dichlorophenyl]-N*-[2-phcnylphcnyll urea was prepared from 
2-amino-5,6-dichlorophenol (80mg« 0.50 mmol, example 82b) according to the 
procedure in General Method B. The product was purified by precipitation from 
methylene chloride/ hexane(lcquiv./20equiv.) and filtering. (llOmg, 59%). ^HNMR 
(CD3OD): d 7.77 (d, IH). 7,73 (d, IH), 7,53-7.14 (m, 8H), 6,95 (d, IH). 

Example 124 

Preparation o f N-r2-hvdfoxv.3.4^ichlQrophenvn-N'-r2.3-dichlorot?henvn urea 

N-[2-Hydroxy-3,4-dichlorophenyl]-N'-(2,3-dichlorophcnyl] urea was prepared 
from 2-amino-5,6-dichlorophenol (80mg, 0.50 mmol, example 82b) according to the 
procedure in General Method B. The product was purified by precipitation from 
methylene chloride/ hexane(lequiv./20equiv.) and filtering. (I30mg, 71%), ^H NMR 
(CD3OD): d 8.06 (dd. IH), 7.91 (d, IH), 7.25 (m, 2H), 7.00 (d, IH). 

Example 125 

Preparation of N-r2-hvdr oxy.4-isopropvlphenvil.N^.r3>trifluoromethvlphenvn urea 
a)Preparation of 2-Ditio-5-isopropylphenol 

3-isopropylphenol (3.00g, 22 mmol) was dissolved in methylene chloride(40xnl) 
followed by the addition of sodium nitrate (2.06g, 24nimol). The addition of sulfuric 
acid (25iniy 3M) is then made, followed by addition of a catalytic amount of sodium 
nitrite. The mixture was allowed to stir. After 24 h, the reaction mixture is diluted with 
methylene chloride and extracted with water. The organic layer is dried over MgS04 
and filtered. The solvent was evaporated and chromatography of the resulting solid on 
siUca gel (4%MeOH/ CH2a2) gave the desired product(1.09g, 27 %). ^H NMR 
(CD3COCD3): d 7.95 (d,lH), 7.62 (d,lH), 7.1 1 (d, IH), 2.95 (m, IH), 1.24 (d, 6H). 
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b) Preparation of 2-ainino-5-isopropyIphenol 

To a solution of 2-nitro-5-isopropylphenoi( Ig. 6.4 nunol) in niethanol(50 mL) 
was added 10% Pd/C (100 mg). The mixture was flushed with argon, then hydrogen 
was bubbled through the solution for 10 min. and a hydrogen atmosphere was 
5 maintained at balloon pressure overnight. The mixture was filtered through celite and 
the celite was washed with methanol The solvent was evaporated and chromatography 
of the resulting solid on silica gel (5%MeOH/ CH2CI2) gave the desired product(775 

mg. 93 %). NMR (CD3OD): d 6.71-6.44 (m, 3H), 2.73 (m, IH), 1.20 (d, 6H). 

c) Preparation of N-[2-hydroxy-4-isopropylphenyl]-N'-[3-trifluoromethylphenyIl urea 
10 N-[2-hydroxy-4-isopropylphenyl]-N*-[3-trifluoromethyIphenyl] urea was 

prepared from 2-anuno-5-i$opropylphenol (7Smg, 0.50 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from 

methylene chloride/ hexane( lequiv./20equiv.) and filtering. (140mg. 83%). NMR 
(CD3OD): d 7.91 (d, 2H), 7.62 (d, IH), 7.47 (i, IH). 7.39 (d, IH), 6.75 (s, IH). 6.72 (d, 

15 !HX2.80(m, IH), 1.21 (d, 6H). 

Exampig 126 

Preparation of N-r2-hvdroxv-3-naphthvn-N'-f2-3.dichlorophenvn urea 

N-[2-hydroxy-3-naphthyl]-N'-[2,3-dichiorophcnyl) urea was prepared from 3- 
20 amino 2-naphchol ( 160mg, 1.00 nunol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ 
hexane(lequiv./20equiv.) and filtering. (285mg. 82%). NMR (CD3OD): d 8.48 (s, 
IH), 8.10 (d. IH), 7.68 (d, IH). 7.57 (d. IH). 7.40-7.23 (m, 4H), 7.18 (d. IH). 

Z5 Example 127 

Preparation of N-^2.rf2.3.Dichlo^othien-5.vms^lfo^vlaminQ1phenvn-N'.f2- 
b^omophenvl^urea 

a) Preparalion of I2-[(2,3-Dichlorothien-5-yl)]sulfonylaminoaniline] 

The title compound was prepared according to General Method C using 2,3- 
30 dichlorotfaiophene-5-sulfonyl chloride ((1 eq). The product was purified by flash 

chromatography on silica gel (ethyl acetate/hexane 20/80-methyiene chloride: methan 1 
90/10) (1.25 g, 39 %). EI-MS m/z 321 (M-H)* 

b) Preparation of N-[2-[(2,3-Dichlorothien-5-yl)]sulfonylamino]phenyl]-NX2- 
bromophenyOurea 

35 The title compound was prepared from [2-[(2«3-dichlorothien-5- 

yl)]sulfonylaminoaniliiie (1.25 g»3.9 mmol) and 2-(bromophenyl)isocyanate (768 mg. 
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3.9 mmol) according to General Method B. The product was purified by flash 
chromatography on silica gel (ethyl acetate:hexane 30/70) (272 mg» 13 %) EI-MS m/z 
520 (M-H)" 

5 Example 128 

Preparation of N-r2- rf3.5-BistriniioromethvIphenvnsulfonvlaminolphenvn-N'-f2- 
hmmophenvnurea 

a) Preparation of [2-(3,5-Bistrifluoromeihylphenyl)sulfonylanunoaniUne] 

The title compound was prepared according to General Method C using 3,5- 
10 (bistrifluoromethyl)phenylsulfonyl chloride (1.28 g, 4. 1 mmol) and o-phcnyienediamine 
(441 mg. 4.1 namol). The product was purified by flash chromatography on silica gel 
(methylene chloridermelhanol 95/5) (611 mg. 39 %). EI-MS m/z 383 (M-H)" 

b) Preparaiion of N-[2-[(3,5-Bistrifluoromethylphcnyl)sulfonylamino]phenyl]-N'-(2- 
bromophenyl)urea 

15 The title compound was prepared from (2-(3,5-bistrifluoromcthylphenyl) 

sulfonylaminoaniline (591 mg, 1.5 mmol) and 2-bromophenylisocyanate (305 mg. 1.5 
mmol) according to General Method B. The product was purified by flash chroma- 
tography on silica gel (ethyl acetate :hcxane 30/70) (10 mg, I %).EI-MS m/z 580 (M-H)' 

20 Example 129 

Preparation of N-r2-rf 2-Benzvn 'iulfQnvlaminQl-r g-trifluoromethynphenvll-N'-f 2- 
hromophenvnurea 

a) Preparation of [(4-Benzylsulfonylamino)-(3 -nitro)-benzotrifluoride] 

4-Amino-3-niiro-benzotrifluoride ( 1.0 g, 4.85 mmol) was mixed in DMF and 
25 the reaction mixture was cooled to 0°C. Sodium hydride ( 175 mg, 7.28 mmol) was 
added to the cold mixture and allowed to mix for ten minutes ( a deep red color was 
noted). Toluenesulfonyl chloride (925 mg, 4.85 mmol) was added ( reaction color 
changed to yellow) and the reaction was mixed for sixteen hours at room temperature. 
The reaction was quenched in NH4CI and extracted with ethyl acetate:hexane (1:1). 
30 The product was purified by flash chromatography on silica gel ( ethyl aceute:hexane 
30/70) (878 mg, 52 %) EI-MS m/z 359 (M-H)". 

b) Preparation of [(4-Benzylsuifonylamino)-(3-aniino)-bcnzotrifiuoridc] 

. [(4-Benzylsuifonylamino)-(3-nitro)-bcnzotrifluoridc (230 mg, 0.64 nimoi) was 
mixed in methanol and poured into a Parr bottle. Palladium on carbon (15 mg) was 
35 added under an argon stream. The reaction mixture was placed on a Parr shaker ( 55 
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psi, H2) for several hours. The reaction mixture was filtered through Ceiitc to give the 
title compound. (210 mg. 99%) El-MS m/z 329 (M-H)'. 

c)Preparation of N-(2-[(2-Benzyl)sulfonylamino)-(5-trifluoromcthyl)phenyI]-N'-(2- 
bromophenyOurea 

5 The title compound was prepared from [(4-benzylsulfonylamino)-(3-amino)- 

benzotrifluoride (210 mg, 0.64 mmol) and 2-bromophenylisocyanate (126 mg, 0.64 
mmol) according to the procedure in General Method B. The product was purified by 
flash chromatography on silica ge! (ethyl acctaie:hcxane 30/70) (70 mg. 21%) EI-MS 
m/z 526 (M-H)* 



10 



p y^p ^rmi^ n "f N.f2.r2- ( ^-NitmphenvlHiilfonvlamino1nhenvn-N^-{2-bmmonhcnYl)wrea - 

a) Preparaiion of [2-((3-Nitrophenyl)sulfonylamino)anilinc] 

The tiUc compound was prepared according to General Method C using 3- 
15 nitrobenzencsulfonyl chloride ( I cq). The product was purified by flash chromatogrphy^ 
on silica gel (methylene chlorideimcthanol 96/4).(1.07 g. 37 %) EI-MS m/z 294 (M+H)* 

b) Prcparation of N-[2-[(3-Nitrophenyl)sulfonylaminolphenyll-N'-(2-bromophcnyl)urca 

The title compound was prepared from [2-(3-nitrophenyl)sulfonylaminoaniiin ] 
(590 mg, 2.0 mmol) and 2-(bromophcnyl)isocyanate (398 mg, 2.0 nunol) according t 
20 the procedure in General Method B. The product was purified by flash chromatography 
on silica gel (ethyl acetate:hexane 30/70) (400 mg. 40%). EI-MS m/z 489 (M-H)* 



F.xamplc 131 

P rrr nrari np nf M.rr?-r2. a -Ph*>nn>vphi>nvnsnifonvlaminolT>hfinvn-N'-(2-bromfiphgnYn 
25 lusa 

a) Preparation of [2-((4-Phenoxyphenyl)sulfonylamino)aiuaiicl 

The title compound was prepared according to General Method C using 4- 
phcnoxyphcnyUuifonyl chloride (969 mg. 3.6 mmol) and o-phenylcncdiaminc (300 mg. 
177 mmol). The reaction mixture was partitioned between water (200 ml) and 
30 toluene:methylene chloride (1:3). The organic phase collected and the methylene 
chloride evaporated leaving the toluene. Hexane added and the product piecipataied 
from solution. (317 mg. 34 %) EI-MS m/z 341 (M+H)* 

b) Preparation of N-[2-[(4.Phenoxyphenyl)sulfonylaminolphcnyl]-N'-(2- 

bromophenyl)urea 

35 The tiUe compound was prepared from [2-(4-phenaxyphcnyl)sulfonyl 

aminoaniline (276 mg. 0.8 mmol) and 2-(bromophenyl)isocyanale (161 mg. 0.8 mmol) 
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according to the procedured in General Method B. The product was purified by flash 
chromatography on silica gel (ethyl acetate :hexane 30/70) (240 mg, 55 %) EI-MS m/z 
536 (M-H)" 

Example 111 

Preparation of N-fr2-(lS)-10-CamphorsulfonvlaminolDhenvl1- NV2-hrnmnphenvnurea 

a) Preparation of 2-((lS)-10-Camphorsulfonylainino)aniline 

The title compound was prepared according to General Method C using ( IS)(+)- 
lO-CamphorsuIfonyl chloride (1.16 g, 4.6 minol) and o-phenylencdiamine (500 mg, 4.6 
mmol). The reaction mixture was panitioned between water (2(X) ml) and 
toluene: methylene chloride (1:3). The organic phase was separated and the methylene 
chloride evaporated leaving the toluene. Hexane was added and solid precipitated from 
solution. (130 mg, 9%) EI-MS m/z 323 (M+H)"*' 

b) Preparaiion of N-[I2-(lS)-10-Camphorsulfonyiamino]phenyl]-N-(2- 
bromophenyDurea 

The title compound was prepared from [2-(lS)-lO- 
camphorsulfonylamino] aniline (130 mg. 0.4 mmol) and 2-(bromophenyl)isocyanate (80 
mg, 0.4 mmol) according to the procedure in General Method B. The solvent was 
evaporated and product was precipiuied from methylene chloride: hexane. (200 mg. 95 
%). EI-MS ni/z 518 (M-H)* 

Example 133 

Preparation of N-f r2-f 1 R V 1 0-Camphorsulfonvlaminolphenvn.N'-f 2-bromo phenvl^urea 

a) Preparation of 2-<( IR)- 1 0'Camphorsulfonylaroino)aniline 

The title compound was prepared according to General Method C using ( lR)(•)- 
10-camphorsulfonyl chloride (1.16 g, 4.6 mmol) and o-phenylenediamine (500 mg, 4.6 
mmol). The reaction mixture was partitioned between water (200 mL) and 
tolueneimethylene chloride(l ;3). The organic phase was separated and the methylene 
chloride evaporated leaving the toluene. Hexane was added and the prodtict 
precipitated from solution. (563 mg, 38%). EI-MS m/z 323 (M+H)* 

b) Preparation of N-[[2-( 1 R)-10-Camphorsulfonylamino]phenyl]-N'-(2- 
bromophenyl)urea 

The title compound was prepared from [1-(1R)-10- 
camphorsuifonylaminoaniline] (563 mg, 1.75 mmol) and 2-(bromopbenyl)isocyanate 
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(346 mg, 1.75 mmol) according to the procedure in General Method B. The product 
was purified by flash chromatography on silica gel (ethyl acetate: hexane 30/70) (263 
mg, 29 %) EI-MS ni/z 5 18 (M-H)" 

5 Example 134 

Preparation of N-f2-r2-(2-Nitro-(4-trifluoromethvnDhenv!^sulfonvlaTnino1phenvUN'-f2- 
hmmnnhenvnurea 

a) Preparation of [2-[(2-Nitro)-(4-tnfluoroniethyl)phenyl]sulfonylaniino]amline 

The title compound was prepared according to General Method C using 2-nitro- 
10 4-(tnfIuoromethyl)benzenesulfonyi chloride ( 1 eq). The product was purified by flash 
chromatography on silica gel ( methylene chloride:methanol 96/4) (875 mg, 25 %) EI- 
MS m/2 362 (M+H)"^ 

b) .Preparation of N-[2-(2-(2-Nit^o-(4-trifluoromethyl)phenyl)sulfonyiamino]phcny^N*- 
(2-bromophenyl)urca 

15 The title compound was prepared from [2-((2-nitro)-(4-trifluoromethyl) 

phenyllsulfonylaminojaniline (740 mg, 2.1 mmol) and 2-(bromophenyl)isocyanate 
(406 mg, 2. 1 mmol) according to General Method B. The product was purified by flash 
chromatography on silica gel (ethyl acetate:hexane 30/70). The product was further 
purified by recrystallization in ethyl acetate :hexane. (320 mg, 28 %) EI-MS m/z 557 

20 (M-H)' 

Example 135 

Preparation of N-f 2-hydroxy-4-aadpphenyn-N'-(2-iQdQphcnyl)urea 

a) Preparation of N-(2-hydroxy-4-aminophenyi)-N'-(2-iodophcnyl)urea 

To a solution of N-(2-hydroxy-4-nitrophenyl)-N'-(2-iodophenyl)urca (220 mg, 
23 0.55 mmol) in ethanol (15 mL), Tin chloride (522 mg, 2.75 mmol) was added. The 

reaction mixture was stirred at reflux for 16 hours then cooled to room temperature. The 
reaction mixture was basifled to pH 8 with aq. NaHC03 then extracted with ethyl 
acetate (3x). The organic extracts were combined, dried over MgS04, filtered and 
concentrated under reduced pressure to give product (180 mg. 89%). EI-MS m/z 370 
30 (M+H)"^ 

b) Preparation of N-(2-hydroxy-4-azidophenyl)-N*-(2-iodophenyl)urea 

The N-(2-hydroxy-4-aminophenyl)-N -(2-iodophenyl)urea(77 mg, 0.21 mmol) 
was added to HCI/H2O (0.21 mUO.42 mL), and cooled to O^C. Sodium nitrate (14.5 
mg. 0.21 mmol) was added to the reaction mixture. The reaction mixture was stirred at 
35 O^C for 30 minutes. Sodium azide ( 14 mg, 0.2 1 mmol) was added to reaction mixture 
and it was warmed to room temperature. The reaction mixture was stirred at room 
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temperature for 18 hours. Then it was extracted with three times by ethyl acetate. The 
organic extracts were combined, dried over MgS04. filtered and concentrated under 

reduced pressure and chromatography of the resulting solid on silica gel (hexane : ethyl 

acetate; 5:1) gave product (20 mg. 24%). EI-MS ra/z 396 (M+H)"*". 

5 

Example 136 

Preparation of N-(2.hvdroxv-3.a7idophenviVN'-(2-bromophenvhurea 

a) Preparation of N-(2-hydroxy-3-aminophenyl)-N'-(2-bromophenyl)urea 

To a solution of N-(2-hydroxy-3-nitrophcnyl)-N'-(2-bromophenyl)urea (300 mg, 
10 0.85 mmol) in ethanol (20 mL), Tin chloride (958 mg, 4.25 mmol) was added. The 

reaction mixture was stirred at reflux for 16 hours then cooled to room temperature. The 
reaction mixture was basified to pH 8 with aq. NaHC03 then extracted with ethyl 
acetate (3x). The organic extracts were combined, dried over MgS04, filtered and 
concentrated under reduced pressure to give product (274 mg, 99%). EI-MS m/z 323 
13 (M+H)"^. 

b) Preparation of N(2-hydroxy-3-azidophenyl)-N'-(2-bromophenyl)urea 

The N-(2-hydroxy-3-aminophenyl)-N*-(2-bromophcnyl)urca(274 mg, 0.85 
mmol) was added to HCI/H2O (0.85 mUl.7 mL). cooled to 0°C. Sodium nitrate (58.6 
mg, 0.85 mmol) was added to the reaction mixture. The reaction mixture was stirred at 

20 0°C for 30 minutes. Sodium azidc (55 mg, 0.85 mmol) was added to reaction mixture 
and it was warmed to room temperature. The reaction mixture was stirred at room 
temperature for 18 hours then it was extracted with three times with ethyl acetate. The 
organic extracts were combined, dried over MgS04, filtered and concentrated under 
reduced pressure and chromatography of the resulting solid on silica gel (hexane : ethyl 

25 acetate; 5:1) gave product (210 mg, 71%). EI-MS m/z 349 (M+H)"*". 

Example 137 

Preparation of N-r2.hvdrQxv.3-cvanophenvn-N^r2-methoxvnhcnvll urea 

N-I2-hydroxy-3-cyanophenyl]-N'-[2-mcihoxyphcnyl] urea was prepared from 2- 
30 anuno-6-cyanopheaol ( 1 34mg, 1 .(X) mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexanc(lcquiv720equiv.) and filtering. (230 mg, 81%). NMR (CD3OD): d 8.06 (d, 
IH), 7,79 (d, IH), 7.49-7.35 (m, 2H). 7.05-6,87 (m. 3H), 3.95 (s, 3H). 
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Example 13ft 

Preparation of N.r2-hvdroxv-3.c yanophenvn.N'.f 3-mfluoromethvlDhenvll urea 

N-[2-hydr xy-3-cyanophcnyl]-N*-(3-trifluoromcthylphcnylJ urea was prepared 
from 2-ainino-6-cyanophcnol (I34mg, 1.00 mmol, example 83a) according to the 
5 procedure in General Method B. The product was purified by precipitati n from 

methylene chloride/ hexane(lequiv./20equiv.) and filtering. (280mg, 87%). NMR 
(CD3OD): d 8.10 (d, IH), 7.96 (s, IH), 7.54 (d, IH), 7.55-7.25 (m. 3H), 7.01 (i, IH). 

Example 139 

10 Preparation o f N.f2.hvdroxv-3-cvanophenvn-N'-r2-phenvlDhenvll urea 

N-(2-hydroxy-3-cyanophcnyl)-N'-[2-phenylphcnyll urea was prepared from 2- 
amino-6-cyanophenol ( 134mg, 1.00 mmol, example 83a) according to the procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
hexane(lequivy20equiv.) and filtering. (270mg, 82%). NMR (CD3OD): d 7.81 (d, 

13 IH), 7.75 (d, IH). 7.56-7.15 (m, 9H), 6.91 (t, IH). 

Example 14Q 

Preparation of N-r2 -hydroxy- 3 ■cvanophenvn.N*-r2.3-dichiorophenvn urea N-[2- 
hydroxy-3-cyanophenyl]-N'-(2»3 dichlorophenyl] urea was prepared from 2-amino-6- 
20 cyanophenol (134mg, 1.00 nunol, example 83a) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hcxaneC lequiv720equiv.) and filtering. (300mg, 93%). NMR (CD3OD): d 8. 11 (d. 
IH), 8.01 (d, IH), 7.33-7.25 (m. 3H). 7.00 (t. IH). 

25 Example 141 

Preparation of N-r2-hvdrQ»v-4-isoprQPvlphenvn-N*-r2.3-dichloroDhenvll urea 
N-[2-hydroxy-4-isopropylphenyll-N'-(2,3-dichlorophcnyll urea was prepared from 2- 
amino-S-isopropylphenol (150 mg, 1.00 mmol example 128a) according to the 
procedure in General Method B. The product was purified by precipitation from 
30 methylene chloride/ hexane(lequiv720equiv.) and filtering (285mg. 84%). ^H NMR 
(CD3OD): d 8.05 (d, 2H), 7.77 (s, IH), 7.26 (ra, 2H), 6.88 (m, 2H). 2.82 (m, IH), 1.25 

(d, 6H). 
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Example 142 

Preparation of N-r:>-tlV^^^v^- '^"r''"P^^°^^"^"-^'-^^-^^'°''Q'^'^"^"°"^™'^^^^ 
urea 

N-[2-hydroxy-4-isopropylphenyi]-N'-[2-chloro-5-trifluoromethylphcnyi] urea 
5 was prepared from 2-amino-5-isopropylphenol (I50mg. 1.00 mmol. example I28a) 
according to the procedure in General Method B. The product was purified by 
precipiution from methylene chloride/ hexane( lequiv720equiv.) and filtering, (275mg, 
82%). NMR (CD3OD): d 8.50 (s, IH), 7.70 (s, IH), 7.51 (d, IH), 7.22 (d, IH). 
6.70 (m. 2H). 6.62 (dd, IH), 2.76 (m, (IH)» 1.16 (d, 6H). 

10 

Ejtampjg 143 

PfPparatinn of N-f2-h vdfoxv-3-phenvlphenvn-N'-r2.3-dichlorophenvn urea 

a) Preparation of 2-nitro-6-phenylphenol 

2-phenylphenol (3.00g. l7.6mmol) was dissolved in methylene chloride(40ml) 
15 followed by the addition of sodium nitrate ( l.65g, 19.4mmol). The addition of sulfuric 
acid (25ml/ 3M) was then made, followed by addition of a catalytic amount of sodium 
nitrite. The mixture was allowed to stir. After 24 hrs. the reaction mixture was diluted 
with methylene chloride and extracted with water. The organic layer was dried over 
MgS04 and filtered. The solvent was evaporated and chromatography of the resulting 

20 solid on silica gel (4%MeOH/ CH2CI2) gave the desired product(900 mg, 24 %). ^ H 
NMR (CD3COCD3): d 8,19 (d.lH). 7.79 (d,lH). 7.64 (d, 2H), 7,50 (t, 2H). 7,45 (t, 
1H).7.22 (t. IH). 

b) Preparatipn of 2-amino-6-phcnylphenol 

To a solution of 2-nitro-6-phenylphcnol(900 mg, 4.2mmol) in methanol(50ml) 
25 was added 10% Pd/C ( 100 mg). The mixture was flushed with argon, then hydrogen 
was bubbled through the solution for 10 min. and a hydrogen atmosphere was 
maintained at balloon pressure overnight. The mixture was filtered through celite and 
the celite was washed with methanol. The solvent was evaporated and chromatography 
of the resulting solid on silica gel (5%MeOH/ CH2CI2) gave the desired product(700 

30 mg. 90 %). ^ H NMR (CD3OD): d 7.55-7.27 (m, 5H), 6.77-6.61 (m, 3H) 

c) Preparation of N-[2-hydroxy-3-phcnylphenyl]-N'-[2,3-dichiorophenyl] urea 

N-[2-hydroxy-3-phenylphenyl]-N'-[2,3-dichlorophcnyl] urea was prepared from 
2- amino-6-phenylphcnol (92.5mg, 0.50 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
35 hexane( lequiv,/20equiv.) and filtering. (I50mg,8l%). NMR (CD3OD): d 8.06 (d, 
IH) J.65 (d, IH), 7.54 (d, 2H).7.40 (t, 2H), 7.32 (d. IH) 7.22 (m, 2H). 7.04-6.88 
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Preparation of N-(2-hy<lroxy-3-phenylphenyll-N*-(2,3-dichlorophenyi] urea 
b)N-[2-hydroxy-3-phcnylphenyl]-N'-{2,3-dichlorophenyll urea was prepared from 2- 
amino-6-phenylphenol (92.5mg, 0.50 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
5 hexane( lequiv./20equiv.) and filtering. (150 mg, 81%). NMR (CD3OD): d 8.06 (d, 
1H),7.65 (d, IH). 7.54 (d. 2H),7.40 (t, 2H), 7.32 (d, IH) 7.22 (m, 2H), 7.04-6.88 (m. 2H). 

Example 144 

paratinri nf N.r2-hvdmxv.5-nitr rtphenvll-N'-r2.methQXVPhenvll Ufca 
10 N-[2-hydroxy-5-nitrophenyl]-N*-[2-methoxyphenyl] urea was prepared from 2- 

amino-4-nitrophenol ( 154 mg, 1.00 nunol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ hcxane( 
lequiv./20equiv.) and filtering. (270 mg, 89%). NMR (CX»30D): d 9. 10 (s, IH). 
8.10 (d, IH), 7.85 (d. IH), 7.08-6.88 (m, 4H), 3,96 (s, 3H). 

15 

Bxampic 1 4? 

Pri>paratinn nf N-r2-hvdmxv-5-n irrophenvn-N'-r3-trifluommethvlphenvll urea 

N-[2-hydroxy-5-nitrophenyl]-N'-[3-trifluoromeihylphcnyll urea was prepared 
from 2-amino-4-nitrophenol (154 mg, 1.00 nunol) according to the procedure in 
20 General Method B. The product was purified by precipitation from methylene chloride/ 
hexanc(lequiv./20equiv,) and filtering. (290 mg. 85%). NMR (CD3OD): d 9.12 (s, 
IH), 7.89 (d, IH), 7.68 (d, IH), 7.55 (m, 2H), 7.45 (d, IH), 7.00 (d, IH). 

F,xamplg 146 

25 Preparation of N.r2.hvdrQXV .^-nitmphenvll-N'-r2.phenvlDhenvn UTCft N-[2- 
hydroxy-5-niirophcnyl]-N*-[2-phcnylphenyll urea was prepared from 2-amino-4- 
nitrophcnol (154 mg, l.OO nunol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ 

hcxanc(lequiv./20cquiv.) and filtering. (285mg,8I%). NMR (CD3OD): d 8.09 (s, 
30 IH), 7.86 (d, IH), 7.58-7.20 (m, 9H), 6.95 (d, IH). 

E?tamplc 147 

Pmparatinn of N.r2.hy dmxv.5.nitfophenvn-N-.r2.3.dichlorOPhenvn urea 

N-[2-hydroxy-5-nitrophcnyl]-N'-[2,3-dichlorophenyl] urea was prepared from 2- 
33 aminQ-4-nitrophenol (154 mg, 1.00 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
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hexane( lcquiv./20equiv.) and filtering. (290 mg. 85%). *H NMR (CD3OD): d 9. 1 1 (s, 
IH). 8. 17 (d. IH). 7.89 (d, IH), 7.34 (m, 2H), 6.95 (d. IH). 

Example 148 

S Preparation of N42-hvdroxv-5-ethvisuifQnvbhcnvn-N'-f2.3-dichiQroDhenvn urea 
N-[2-hydroxy-5-cthylsulfonylphenyl]-N'-[2,3-dichlorophcnyl] urea was 
prepared from 2-aniino-4-(eihylsulfonyl)phcnol (185 mg, 1.00 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from 

methylene chloride/ hexane( lequivy20equiv.) and filtering. (3 10 mg, 84%), NMR 
10 (CD3OD): 5 8.65 (s. IH). 8.18 (d» IH), 7.45 (d, IH). 7.26 (m, 2H), 7.00 (d, IH). 3.33 

(q,2H). 1.24 (t,3H). 

The following compounds of Formula (I) have been prepared in accordance with 
the examples and schemes as described above: 
15 Example 149 : N-[2-(2-Anuno-(4-trifluoromethyl) phenyl) sulfonylamino] phenyl]- N*- 
(2-bromophcnyl)ureaEI-MS m/z 527 (M-H)*. 

Example 150 : N-[2 (aminosulfonyi phenyl) 3-amino phenyl] N*-(2-bromo phenyl) 
ureaEI-MS m/z 426 (M+H)*; 

Example 151 : N-[2-[2-(4-Chloro-3-aminophcnyl)sulfonylamino]phcnyl]-N*-(2- 
20 bromophenyOurea 

Example 152 : N-(2-(3-Aminophcnyl)sulfonylaminophenyl]-N^-(2-bromophenyl)urca 
Example 153 : N-(2-Hydroxy-3-nitrophenyl)-N'-(2-methoxyphenyl)urca EI-MS m/z 302.3 
(M-H)-. 

Example 154 : N-(2-Hydroxy-3-nitrophenyl)-N'-(4-meihoxyphenyl)urea urea EI-MS m/z 
25 302.3 (M-H)*. 

Example 155 : N-(2-Hydroxy-3-nitrophenyl)-N'-(3-trifluoromethyphcnyl)urea urea EI-MS 
m/z 340.3 (M-H)* 

Example 156 : N-(2-Hydroxy-3-nitrophcnyl)-N*-(2-phenylphcnyl)urea ^HNMR(DMSO). 

8.83(lH,s) 8.63(lH»s), 8.41 (1H4) 7.79 (lH,d). 7.56 (lH,d) 7.51-7.32 (6H4n) 7.23 (IRds) 

30 7.18 (lH,d) 6.97 (m,t) 

Example 157 : N-(2-Hydroxy-3-nitrophenyl)->r-(2,3dichlorophenyl) EI-MS ni/z 340.3 (M- 

H)- 

Example 158 : N-(2-Hydroxy-3-nitrophcnyl)-N'-{4-phcnylphcnyl) EI-MS m/z 348.3 (M- 
H)- 

35 Example 159 : N-(2-Hydroxy-3-nitrophenyl)-N*-(2,4-dimeihoxyphcnyl)urea EI-MS m/z 
333.4 (M+H)+; 
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Example 160 : N-(2-Hydroxy-3-mtrophenyl)-N'-{2-chloro-5-trinuoromethylphcnyl)urea 
EI-MS m/z 374.2 (M-H)" 

Example 161 : N-(2-Benzenesulfonylamino-4-cyanophenyl)-N*-(2-methoxyphenyl)urea EI- 
MS m/z 421.3 (M-H)" 

5 Example 162 : N-(2-Bcnzenesulfonylamino-4-cyanophenyl)-N'-(2-phenylphenyl)urea EI- 
MS m/z 467.3 (M-H)* 

Example 163 : N-(2-BenzenesulfonyIamino-4-cyanophenyl)-N'-(3- 
trifluoromethylphenyl)urea EI-MS m/z 459.3 (M-H)' 

Example 164 : N-(2-Bcnzencsulfonylamino-4-cyanophenyl)-N*-(2,3dichlorophenyl)urea 

10 EI-MS m/z 461,1 (M+H)+; 

Example 165 : N-(2-Hydroxy-4-amidinophenyl)-N'-(2-bromophenyl)urea H NMR 
(CD3OD): 5 8.10(1H,6) 7.92(1H.5) 7.58 (IH.5) 7.40-7.25 (3Rm) 7.02 (IH, t); EI-MS m/z 

348.0 (M-H)" 

Example 166 : N-(2-Hydroxy-3,4-dichloro phenyl) NX phenyl) urea EI-MS m/z 297.0 
15 (M+H)+ 

Example 167 : N-(2-Hydroxy 4-cyano phenyl) N'( phenyl) urea EI-MS m/z 284.0 (M+H)+ 
Example 168 : N-(2-Hydroxyphcnyl 3-carboxylic acid)N'( phenyl) urea EI-MS m/z 273.0 
(M+H)+ 

Example 169 : N-(2-Hydroxy-3-nitrophenyl)-N*-phcnylurca EI-MS m/z 274.0 (M+H)+ 
20 Example 170 : N-(2-hydroxy-3-cyano phenyl ) NXphenyl) urea EI-MS m/z 254.0 (M+H)+ 
Example 171 : N-(2-Hydroxy^3-cyano-4-chlorophenyl)-N*-(2-bromophenyl)urca EI-MS 

m/z 264.2 (M-H)* 

Example 172 : N-(2-Hydroxy-3-fluorophenyl)-N'-(phenyl)urea EI-MS m/z 247.0 (M+H)+ 
Example 173 : N-(2-Hydroxy-3,4-dinuorophenyl)-N'-(phenyl)urea EI-MS m/z 265.0 
25 (M+H)+ 

Example 174 : N-(2-(Ben2ylsulfonylamino)-4-cyanophenyl]-N'-(2.3-dichlorophenyl)urea 
EI-MS m/z 473.0 (M-H)- 

Examplc 175 : N-(2-(Phenylsuifonylamino)-4-irinuoromcthylphenyl]-N'-(2,3- 

dichlorophcnyDurca EI-MS m/z 502.0 (M-H)' 
30 Example 176 : N-[2-(3-Pyridinesulfonylamino)-4-cyanophcnyl]-N'-{2,3- 

dichlorophcnyDurea ^H NMR (CD3OD): 6 8.76(lH.s) 8.70(iH4). 8.19 (lH,d) 8.00 
(lH,dd) 7.92 (lH,dd) 7.54 (IH.dd) 7.54 (IH, dd) 7.45 (IH.dd) 7.19 (lH,d) 7.17 (IH, s) 
6.86(lH,d) 

Example 178 : N-[2-(5-Isoqumolincsulfonylamino)-4-cyanopbcnyl]-N-(2;3- 
35 dichlorophcnyDurea ^H NMR (CD3OD): 5 9.37 (lH.s) 8.51-8.39 (3Hjn) 8.29 (lH,d) 8.00 
(lH.dd) 7.93 (lH,d) 7.67 (IH, t) 7.50 (lH,dd) 7.25 (1H4) 7,24 (IH.s) 6.91 (lH,d) 
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Example 179 : N-(2-(Phenylsuifonylamino)-4-cyanophcnyl]-N'-(2-chlorophenyl)urca EI- 
MS m/2 427.0 (M+H)+ 

Example 180 : N-[(Phenylsulfonylamino)-4-cyanophenyl]-N*-(2-fluoro phenyl) urea EI-MS 
m/z 411.0 (M+H)+ 

Example 181 : N-[2-(Phenylsulfonylamino)-4-cyanophenyl]-N*-(2-thiomcthylphenyl)urea 
EI-MS m/z 439.0 (M+H)+ 

Example 182 : N-[2-(PhenylsulfonyIamino)-4-cyano phenyl]-N'-(2- 
lrifluoromethoxyphenyl)urca EI-MS m/z 477.0 (M+H)**" 
Example 183 : N-(2-(Phcnylsulfonylamino)-4-cyanophenyl]-N'-(2- 
trinuoromethylphcnyDurca EI-MS m/z 461.0 (M+H)+ 

Example 184 : N-[2-(Phenylsulfonylamino)-4-cyanophenyl]-N'-(2-meihylphcnyl) urea EI- 
MS m/z 407.0 (M+H)+ 

Example 185 : N-t2-(Phenylsulfonylamino)-4-cyano phenyl ]-N*-(2-methoxy 3-chloro 
phenyl) urea EI-MS m/z 457.0 (M+H)-*" 

Example 186 ; N-[2-(4-cyanophenyl)-N'-(3-fluoro phenyl) urea EI-MS m/z 409.0 (M-H)" 
Example 187 : N-(2-Thiophcnesulfonylamino-4-cyanophcnyl)-N*-(2,3-<lichlorophenyl)urea 
;m.p. : 138.5- 139,2 

Example 188 : N-[(2-Pyrid-2-yl)ihiophene-5-sulfonylamino-4-cyanopbenyl]-N-(2,3- 
dichlorophenyl)urea ; m.p. : 147.5 - 148.3 

Example 189 : N-[(2-Aceiamino-4-methyl-5-thiazolcsulfonylanxino-4-cyanophcnyl]-N'- 
(2,3-dichlorophenyl)urca EI-MS m/z 540.4 (M+H)+ 

Example 190 : N-{(2-aminosulfonylphcnyl) 4-cyano phenyl) N'-(2-methyl-3-chloro phenyl) 
urea EI-MS m/z 439.0 (M-H)* 

Exaraple 191 : N-(2-bcnzcnesulfonyiamino-3-cyanophcnyl)-N*-(2,3-<lichlorophenyl)urca 

NMR (DMSO): 5 10.00 (lH,s) 9.05 (lH,s) 8.93 (IH.s) 8.19 (lH,dd) 8.00 (lH,dd) 7.72- 
7.42 (7H.m) 7.35 (lH,d) 7.32 (IH^) 

Example 192 : N-[(Bcnzylsulfonylamino)-5-cyanophcnyll-N'-(2,3-dichlorophcnyl)urca EI- 
MS m/z 474.0 (M-H)- 

Example 193 : N-[(2-Phenylsulfonylamino)-4-€yanophenyl]-N'-(2-iutrophenyl)urea EI-MS 
m/z 438.0 (M-H)- 

Example 194 : N-[(2-PhcnylsuIfonylamino)-4-cyanophcnyl]-N'-(2-mcihyl-3- 
nilrophenyOurea EI-MS miz 450.0 (M-H)" 

Examplc 195 : N-[(2-Phcnylsulfonylanuno)-4-cyanophcnyl]-N*-C2-methyl-3- 
aminophcnyDurea EI-MS m/z 422.0 (M+H)* 

Example 196 : N-[(2-Phcnylsulfonylamino)-4-cyanophcnyl)-N'-(2-aminophenyl)urea EI- 
MS m/z 408.0 (M+H)+ 
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Example 197 : N-<2-(2-pyridinesulfonyla^uno-4-cyanophenyl)-^^-{2 J-dichlorophcnyi)urca 

NMR (CDaOD)': 5 8.90 (lH,d) 8.33 (IH.d) 8,14(2H,in) 7.99 (lH,d) 7.78 (IH.dd) 7.67 
(iHM) 7.40 (1H4) 7.39 (lH,s) 7.18 (lH,s) 

Example 198 : N-(2-Benzenesulfonylainino-3-trifluoromethylphenyl-N'-(2,3- 
5 dichlorophenyDurea NMR (CD3OD): 6 8.08 (lH,.dd) 7.90 (ladd) 7.78 (2H,m) 7.50 
(2H,d) 7.41 (3H,in) 7.27 (2H,d) 

Example 199 : N-(4-bcn2enesulphonylthiophene-2-suIphonylamino-4-cyanophenyl)-N'- 
(2,3-dichlorophenyl)urea EI-MS m/z 609.0 (M+H)+ 

Example 200 : N-(2-trifluoromeihylbezenesulfonylamino-4-cyanophenyl)-N'-(2,3- 
JO dichlorophenyDurea EI-MS m/z 527. 1 (M+H)+ 

Example 201 : N-(2-Hydroxy-4-cyanophenyl)-N'-(2,3-methylenedioxyphenyl)urea 

NMR (CD3OD): 5 8.22 (lH,d) 7.49 (lH,d) 7.18 (lH,d) 7.08 (lH,s) 6.82 (IH.t) 6.6I( IH.d) 

6.00 (2H,s) 

Example 202 : N-[2-(2-nitrophenylthio)phenyl)-N*-(2-hydroxy-4-nitrophenyl)urea; m.p, : 
15 204.1 -205.3 

Example 203 : N-(2-hydroxy-3-trifluoromeihylphenyl)-N*-(2.3-dichlorophenyl)urca; m.p. : 
204.3 - 205.2 

Example 204 : N-(2-hydroxy-3-trifluoromcthylphenyl)-N'-(2-phcnyIphenyl)urea m.p. 136.7 

- 137,3 

20 Example 205 : N-(2-Hydroxy-4-nitrophenyl)-N'-(2-benzylphenyl)urea EI-MS m/z 364.0 
(M+H)+ 

Example 206 : N-(2-Hydroxy-4-nitrophenyl)-N'-[2-(phcnylthiomcthyl)phenyl]urea EI-MS 
m/z 394.0 (M-H)" 

Example 207 : N-(2-Hydroxy-4-nitro phenyl)-N'-{2-(phenyloxymcthyl)phenylliirea EI-MS 
25 m/z 378.0 (M-H)- 

Example 208 : N-(2-Hydroxy-4-nitrophenyl)-N'-[2-(phcnylcthyl)phenyl]urea EI-MS m/z 

376-0 (M-H)- 

Example 209 : N-(2-HydfOxy-4-mtrophenyl)-N'-l2-(4-trifluorophenyl)phenyl]urca EI-MS 
m/z 416.0 (M-H)- 

30 Example 210 ; N-(2-Hydroxy-3-trifloromcUiylphcnyl)-N*-(2-methoxyphcnyl)urca EI-MS 
m/z 327.3 (M+H)+ 

Example 21 1 : N-(2-Hydroxy-4-min>pheny!)-NX2-acctoxyphcnyl)urca EI-MS m/z 332.0 
(M+H)+ 

Example 212 : N-(2-Hydroxy-4-mtrophcnyl)-N'-(2-(2-cyanophenylthio)phenyl]urea EI-MS 
33 m/z 407.0 (M+H)+ 
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Example 213 : N-(2-hydroxy-3-trifluoromethylphenyl)-N'-(2-chlorophenyl)urea m.p. 
179.3»C 

Example 214 : N-(2-Hydroxyeihyl)-N'-(2-hydroxy-4-mirophenyl)urca m.p. 168.2 - 168.8*C 
Example 215 : N-2-(benzyoxyphenyl)-N'-{2-hydroxy-4-nitrophcnyl)urea m.p. 179.0 - 
5 179.6**C 

Example 216 : N-[2-(2-thienylsulfonyiamino)phenyl]-N'-(2-hydroxy-4-niirophenyl)urea 
m.p. 149.0 - 149.6X 

Example 217 : N-<2-Bcnzencsulfonylamino-4-nitrophcnyi)-N*-(2,3-dichlorophenyl)urea 
NMR (CD3OD): 69.92 (lH,s) 9.68 (lH,s) 9.58 (IH.s) 8.40 (lad) 8.14 (lH,dd) 8.00 
10 (lH,d) 7.76-7.57 (6H,m) 7.38 (IH.dO 7.23 (lH,d) 

Example 218 : N-(2-Benzenesulfonylamin<>-4-rutrophenyl)-N'-(2-bromophcnyl)urea 
NMR (CD3OD): 5 9.89 (lH.s) 9.5l(IH,s) 9.35 (lH.s) 8.41(lH,d) 8.13(lH,dd) 7.87 (lH,d) 

7.69-7,57 (6H,m) 7.40 (1H,1) 7.22 (lH,dd) 7.10 (IH.t) 

Example 219: N-(2-Bcnzy lsulfonylamino-4-mtrophcnyl)-N'-(2-bromophcnyl)urea ^ H 
15 NMR (CD3OD): 69.58 (1H.S) 9.30 {lH,s) 9.14 (lH,s) 8.33 (IH.d) 8.13-8.05 (2H,m) 7.88 

(lH,d) 7.69 (lH,d) 7.50 -7.30 (6H,m) 7.08 (IH.t) 4.61 (2H,s) 

Example 220 : N-(2-Benzyisulfonylamino-4-nitrophcnyl)-N'-(2,3dichlorophenyl)urea 
NMR (CD3OD): 69.60 (1H.S) 9.42(lH.s) 9.40 (IH.s) 8.32 (lH,d) 8.15(lH,dd) 7.45-7.25 

(7H,m) 4.62 (2H,s) 

20 Example 22 1 : N-[2-(3-Pyridylmcthoxy )phenyl]-N*-(2-hydroxy-4-mtrophenyl)urea m.p. 
185.4- 186.2 

Example 222 : N-[2-(4-Pyridylmethoxy)phcnyl]-N'-<2-hydroxy-4-nitrophenyI)urea m.p. 
189.3- 189.7 

Example 223 : N-[2-(Methoxycarbonylamino)phe[iyl]-N*-(2-hydroxy-4-nitrophenyI)urea 

25 m.p. 199.3 - 199.6 

Example 224 : N-[2-(Methylsulfonylamino)-4-nitrophcnyll-N-(2-bromophcnyl)urca 
Example 225 : N-[2-(PropyIsulfonylamino>-4-nitrophcnyl)-N'-(2-bromophenyl)urea 
Example 226 : N-[2-(Propylsulfonylamino)-4-nitrophcnyll-NX2,3- 
dichloiophenyl)urea 

30 Example 227 : N-(t(2-acctamino4-methyl-5-thiazolyl)sulfonylamino]-4- 
nitrophenyl]-N*-<2,3dichlorophenyl)urea 

Example 228 : N-(2-(3-Pyridinesuifonylainmo)-4-nitropheny!]-N*-<2;3- 
dichlorophenyOurea 

Exan^le 229 : N-C2-(3-Pyridinesulfonylamino)-4-iutrophenyl]-N'-(2- 
35 bromophenyl)urea 



- 110- 



WOy7/29743 



PCT/US96A3632 



Example 230 : N-{2-(MethyIsuIfonylainino)-4.mirophcnyl]-N'-(2,3- 
dicfalorophenyi)urea 

Example 231 : N-(2-Hydroxyeth-l-yloxyphenyl)-N'-(2-hydroxy-4-nitrophenyl)urea 
Example 232 : N-(2-Hydroxy-4-cyanophcnyl)-N'-(2-bcnzylaminophcnyl)urca m.p.: 108.8- 
109.4 

Example 233 : N'-[2-(2-Pyridylmethoxy)phcnyl]-N'-(2-Hydroxy-4-nitrophenyl)urea m.p. 
193.5-194.0 

Example 234 ; N-{2-{2-Methoxycarbonylbenzyloxyphcnyl]-N-(2-hydroxy-4- 
nitrophenyOurca m.p. 177.2 - 178.0 

Example 235 : N-[2-C2-Carboxyben2yloxy)phenyl)-N -(2-hydroxy-4-mtrophenyl)urea m.p. 
164.1 

Example 236 : N-[2-(Benzoylamino)phcnyl]-N'-(2-hydroxy-4-fiitrophenyl)urea m.p. 
188.7- 189.3 

The following compounds of Formula (I) may be prepared in accordance with 
the examples and schemes as described above: 
N-(2-Hydroxy-4-cyanophenyl)-N'-(2-(bcnzyloxy)phenyl)urca 
N-(2-Hydroxy-4-cyanophenyl)-N'-(2-(2-pyridylmcthyloxy)phcnyl)urca 
N-{2-Hydroxy-4-cyanophcnyl)-N'-(2-<3-pyridylmcthyloxy)phcnyl)urea 
N-(2-Hydroxy-4-cyanophcnyi)-N'-(2-(4-pyridyimcthyIoxy)phenyl)urca 
N-(2-Hydroxy-4-trifIuoroacetophenonc)-N'-(2-bromophcnyl)urea 
N-(2-Hydroxy-4-trifluorosulfonylphenyl)-N*-(2-bromophenyI)urea 
N-(2-Hydroxy-3-bromo-4-cyanophenyl)-N'-{2-bromophcnyl)urea 
N-(2-Hydroxy-3-chloro-4-cyanophenyl)-N'-(2-bromophenyl)urea 
N-(2-Hydroxy-3-trifluoromcthyl-4-cyanophcnyl)-N'-(2-bromophcnyl)urca 
N-(2-Hydroxy-4-cyanophcnyi-3-carboxylic acid)-N'-(2-bromophenyl)urea 
N-(2-Hydroxy-4-trifluoroacctophcnonc)-N'-(2,3-dichlorophcnyl)urea 
N-(2-Hydroxy-4-trifluoro5ulfonylphenyl)-N*-(2,3-dichlorophenyl)urea 
N-(2-Hydroxy-3-bromo-4-cyanophenyl)-N*-(2,3-<iichlorophenyl)urea 
N-(2-Hydroxy-3<hlon>4-cyanophenyl)-N'-(23-dichioropbenyl)urea 
N-(2-Hydroxy-3-trifluQromethyl-4<yanophenyl)-N'-(2,3-dichIorophenyl)uiea 
N-(2-Hydn>xy-4-cyanophenyl-3-cafboxytic acid)-N'-(2«3-<lichlorophenyt)urea 

The following compounds of Formula (I) may be prepared in accordance with 
the examples and schemes as described above, or may also be purchased commercially 
from well recognized sources. For instance, from Aldrich Chemical Company: 
N-(2-Hydroxy-4-nitrophenyl)-N*-phenylurea 
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For instance, from the Alfred Bader Collection of Aldrich Chemical: 
l-(2-Carboxyphenyl)-3-(3-fluorophenyl)urca 
l-( 2 -Carboxy phenyl )-3-(3-chlorophcnyl)urca 

5 

Available from Gallard Schlesinger Company and/or the Sigma Aldrich Library 
of Rare Compounds: 

1- (2-Carboxyphenyl)-3-(4-chlorophcnyl)urea 

1 -(p-Anisy I )-3-(2-carboxy phenyl )urea Available from Gallard Schlisinger Company : 
10 2-(3,4-Dichlorophenylcarbonyldiimino)-5-trifluoromethylbenzoic acid 

2- (4-Chlorophenylcarbonyldiimino)-5-trifluoromethylben20ic acid 
N-Phenyl-N'-(2-carboxyphenyl)urea 

From May bridge Chemical Company, Cambridge England: 
15 1,1 '-(4-Methyi-2-pheny lcne)bis[3-tolyl)]thiourea 

N-(5-Chloro-2-hydroxy-4-niirophenyl)-N'-phcnyiurea 

The following compounds of Formula (I) may be prepared in accordance with 
the examples and schemes as described above, or as indicated by their respective 
20 citations in Chemical Abstracts: 

l-(m-Anisyl)-3-(2-carboxyphneyl)urca 
I -(o- Anisyl)-3-(2-carboxyphenyl)urea 
l-(2-Carboxyphenyl)-3-(3,4-dichlorophenyl)urca 
l-(2-Carboxyphenyl)-3-(2,4-dichlorophenyl)urea 

25 

METHOD OF TREATMENT 

The compounds of Formula (I), (la), (lb), (Ic), (11), (Ila), (Hb). (lie), and (m), 

or a pharmaceutically acceptable salt thereof can be used in the manufacture of a 

medicament for the prophylactic or therapeutic treatment of any disease state in a 
30 human, or other mammal, which is exacerbated or caused by excessive or unregulated 

IL-8 cytokine production by such mammal's cell, such as but not limited to monocytes 

and/or macrophages, or other chemokines which bind to the IL-8 a or b receptor, also 

referred to as the type I or type II receptor. 

For purposes herein, the compounds of Formula (I), (la), (lb), (Ic), (II, (Ha ), 
35 (lib). (IIc), and (III) all have the same dosages, and dosage formulations as that of 

Formula (I) and are used interchangeably. 
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Accordingly, the present invention provides a method of treating a chemokine 
mediated disease, wherein the chemoicine is one which binds to an IL-8 a or b receptor 
and which method comprises administering an effective amount of a compound of 
Formula (I) or a pharmaceutically acceptable salt thereof. In panicular, the 
5 chemokines ars IL-8, GROa, GROP. GROy or NAP-2. 

The compounds of Formula (I) are administered in an amount sufficient to 
inhibit cytolcine function, in particular IL-8, GROct, GROP, GROy or NAP-2 , such that 
they arc biologically regulated down to normal levels of physiological function, or in 

10 some case to subnormal levels, so as to ameliorate the disease state. Abnormal levels of 
IL-8, GROa. GROP, GROy or NAP-2 for instance in the context of the present 
invention, constitute: (i) levels of free IL-8 greater than or equal to 1 picogram per mL; 
(ii) any cell associated IL-8, GROa, GROp, GROy or NAP-2 above normal 
physiological levels; or (iii)the presence of IL-8, GROo, GROp, GROy or NAP-2 

15 above basal levels in cells or tissues in which IL-8, GROa, GROP, GROy or NAP- 
2respectively. is produced. 

There are many disease states in which excessive or unregulated IL-8 production 
is implicated in exacerbating and/or causing the disease, Chemokine mediated diseases 

20 include psoriasis, atopic dermatitis, arthritis, asthma, chronic obstructive pulmonary 
disease, aduh respiratory distress syndrome, inflammatory bowel disease. Crohn's 
disease, ulcerative colitis, stroke, septic shock, endotoxic shock, gram negative sepsis, 
toxic shock syndrome, cardiac and renal reperfusion injury, glomerulonephritis, 
thrombosis, graft vs. host reaction, alzheimers disease, allograft rejections, malaria, 

25 restinosis, angiogenesis or undesired hematopoietic stem cells release. 

These diseases are primarily characterized by massive neutrophil infiltration, T- 
cell infiltration, or neovascular growth, and are associated with increased IL-8 GROa, 
GROp, GROy or NAP-2 production which is responsible for the chemotaxis of 

30 neutrophils into the Inflanunatoiy site or the directional growth of endothelial cells. In 
contrast to other inflammatory cytokines (IL-1, TNF, and IL-6), IL-8 GROot, GROP, 
GROy or NAP-2 has the imique property of promoting neutrophil chemotaxis, enzyme 
release including but not limited to elastase release as well as superoxide production and 
activation. The a-cfaemokiiies but particularly, GROa, GROP, GROy or NAP-2, 

35 working through the IL-8 type I or n receptor can promote the neovascularization of 
tumors by promoting the directional growth of endothelial cells. Therefore, the 
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inhibition of IL-8 induced chemotaxis or activation would lead to a direct reduction in 
the neutrophil infiltration. 

The compounds of Formula (I) are administered in an amount sufficient to 
5 inhibit IL-8. binding to the IL-8 alpha or beta receptors, from binding to these receptors, 
such as evidenced by a reduction in neutrophil chemotaxis and activation. The 
discovery that the compounds of Formula (I) are inhibitors of IL-8 binding is based 
upon the effects of the compounds of Formulas (I) in the in vitro receptor binding 
assays which are described herein. The compounds of Formula (I) have been shown to 
10 be dual inhibitors of both recombinant type I and type II IL-8 receptors. Preferably the 
compounds arc inhibitors of only one receptor, preferably Type n. 

As used herein, the term "IL-8 mediated disease or disease state" refers to any 
and all disease states in which IL-8, GROa, GROP, GROyor NAP-2 plays a role, either 
15 by production of IL-8, GROa, GROP. GROyor NAP-2 themselves, or by IL-8 GROo, 
GROP, GROyor NAP-2 causing another monokine to be released, such as but not 
limited to IL-1, IL-6 or TNF. A disease state in which, for instance, IL-1 is a major 
component, and whose production or action, is exacerbated or secreted in response to 
IL-8, would therefore be considered a disease stated mediated by IL-8. 

20 

As used herein, the term "chemokine mediated disease or disease state" refers to 
any and all disease states in which a chemokine which binds to an IL-8 a or b receptor 
plays a role, such as but not Umitcd to IL-8, GROa, GROP, GROy or NAP-2. This 
would include a disease state in which. IL-8 plays a role, either by production of IL-8 
25 itself, or by IL-8 causing another monokine to be released, such as but not limited to IL- 
1, IL-6 or TNF. A disease state in which, for instance, IL-I is a major component, and 
whose production or action, is exacerbated or secreted in response to IL-8, would 
therefore be considered a disease stated mediated by IL-8. 

30 As used herein, the term ''cytokine- refers to any secreted polypeptide that 

affects the functions of cells and is a molecule which modulates interactions between 
cells in the immune, itiflanunatoiy or benuitopoietic response. A cytokine includes, but 
is not limited to, monokines and lymphokines, regardless of which cells produce them. 
For instance, a monokine is generally referred to as being produced and secreted by a 

35 mononuclear cell, such as a macrophage and/or monocyte. Many other cells however 
also produce monokines, such as natural killer cells, fibroblasts, basophils, neutrophils, 
endothelial cells, brain astrocytes, bone marrow stromal cells, epideral keratinocytes 
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and B-lymphocytes. Lymphokines are generally referred to as being produced by 
lymphocyte cells. Examples of cytokines include, but are not limited to, Inierleukin- 1 
(IL-1), Intcrleukin-6 (IL-6). Interleukin-8 (IL-8), Tumor Necrosis Factor-alpha (TNF- 
a) and Tumor Necrosis Factor beta (TNF-fl). 

As used herein, the temi "chemokine" refers to any secreted polypeptide that 
affects the functions of cells and is a molecule which modulates interactions between 
cells in the immune, inflammatory or hematopoietic response, similar to the term 
"cytokine" above. A chemokine is primarily secreted through cell transmembranes and 
causes chemotaxis and activation of specific white blood cells and leukocytes, 
neutrophils, monocytes, macrophages, T-cells. B-cells, endothelial cells and smooth 
muscle cells. Examples of chemokines include, but are not limited to, IL-8 GROa, 
GROp, GROy. NAP-2, IP-10, MDP-la, MlP-b, PF4, and MCP 1, 2, and 3, 

In order to use a compound of Formula (I) or a pharmaceutically accepuble salt 
thereof in therapy, it will normally be formulated into a pharmaceutical composition in 
accordance with standard pharmaceutical practice. This invention, therefore, also 
relates to a pharmaceutical composition comprising an effective, non-toxic amount of a 
compound of Formula (I) and a pharmaceutically acceptable carrier or diluent. 

Compounds of Formula (I), pharmaceutically acceptable salts thereof and 
pharmaceutical compositions incorporating such may conveniently be administered by 
any of the routes conventionally used for drug administration, for instance, orally, 
topically, parenterally or by inhalation. The compounds of Formula (I) may be 
administered in conventional dosage forms prepared by combining a compound of 
Formula (I) with standard pharmaceutical carriers according to conventional 
procedures. The compounds of Formula (I) may also be administered in conventional 
dosages in combination with a known, second therapeutically active compound. These 
procedures may involve mixing, granulating and compressing or dissolving the 
ingredients as appropriate to the desired preparation. It will be appreciated that the 
form and character of the pharmaceutically acceptable character or diluent is dictated by 
the amount of active ingredient with which it is to be combined, the route of 
administration and other well-known variables. The carrier(s) must be "acceptable" in 
the sense of being compatible with the other ingredients of the formulation and not 
deleterious to the recipient thereof. 
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The pharmaceutical carrier employed may be, for example, cither a solid or 
liquid. Exemplary of solid earners are lactose, terra alba« sucrose, talc, gelatin, agar, 
pectin, acacia, magnesium stearate. stearic acid and the like. Exemplary of liquid 
carriers are syrup, peanut oil, olive oil, water and the like. Similarly, the carrier or 
5 diluent may include time delay material well known to the art, such as glyceryl mono- 
stearate or glyceryl distearate alone or with a wax. 



A wide variety of pharmaceutical forms can be employed. Thus, if a solid 
carrier is used, the preparation can be tableted, placed in a hard gelatin capsule in 
to powder or pellet form or in the form of a troche or lozenge. The amount of solid carrier 
will vary widely but preferably will be from about 2Smg. to about Ig. When a liquid 
carrier is used, the preparation will be in the form of a syrup, emulsion, soft gelatin 
capsule, sterile injectable liquid such as an ampule or nonaqueous liquid suspension. 

IS Compounds of Formula (1) may be administered topically, that is by non- 

systemic administration. This includes the application of a compound of Formula (I) 
externally to the epidermis or the buccal cavity and the instillation of such a compound 
into the ear. eye and nose, such that the compound does not significantly enter the blood 
stream. In contrast, systemic administration refers to oral, intravenous, intraperitoneal 

20 and intramuscular administration. 

Formulations suitable for topical administration include liquid or semi-liquid 
preparations suitable for penetration through the skin to the site of inflammation such as 
liniments, lotions, creams, ointments or pastes, and drops suitable for administration t 
25 the eye, ear or nose. The active ingredient may comprise, for topical administration, 
from 0.001% to 10% w/w, for instance from 1% to 2% by weight of the Formulation. 
It may however comprise as much as 10% wAv but preferably will comprise less than 
5% w/w, more preferably from 0.1% to 1% w/w of the Formulation. 

30 Lotions according to the present invention include those suitable for applicati n 

to the skin or eye. An eye lotion may comprise a sterile aqueous solution optionally 
containing a bactericide and may be prepared by methods similar to those for the 
preparation of drops. Lotions or liniments for application to the skin may also include 
an agent to hasten drying and to cod the skin, such as an alcohol or acetone, and/or a 

33 moisturizer such as glycerol or an oil such as castw oil or arachis oil. 
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Creams, ointments or pastes according to the present invention are semi-solid 
formulations of the active ingredient for external application. They may be made by 
mixing the active ingredient in fmely-divided or powdered form, alone or in soluuon or 
suspension in an aqueous or non-aqueous fluid, with the aid of suitable machinery, with 

5 a greasy or non-greasy base. The base may comprise hydrocarbons such as hard, soft or 
liquid paraffin, glycerol, beeswax, a metallic soap; a mucilage; an oil of natural origin 
such as almond, com, arachis, castor or olive oil; wool fat or its derivatives or a fatty 
acid such as steric or oleic acid together with an alcohol such as propylene glycol or a 
macrogel. The formulaUon may incorporate any suitable surface active agent such as an 

10 anionic, caiionic or non-ionic surfactant such as a sorbitan ester or a polyoxyethylenc 
derivative thereof. Suspending agents such as natural gums, cellulose derivatives or 
inorganic materials such as silicaceous silicas, and other ingredients such as lanolin, 
may also be included. 

15 Drops according to the present invention may comprise sterile aqueous or oily 

solutions or suspensions and may be prepared by dissolving the active ingredient in a 
suitable aqueous solution of a bactericidal and/or fungicidal agent and/or any other 
suitable preservative, and preferably including a surface active agent The resulting 
soluuon may then be clarified by filtration, transferred to a suitable container which is 

20 then sealed and sterilized by autoclaving or maintaining at 98- 100 ^C. for half an hour. 
Alternatively, the solution may be sterilized by filtration and transferred to the container 
by an aseptic technique. Examples of bactericidal and fungicidal agents suitable for 
inclusion in the drops are phenylmercuric nitrate or acetate (0.002%), benzalkonium 
chloride (0.01%) and chlorhexidine acetate (0.01%). Suitable solvents for the 

25 preparation of an oily solution include glycerol, dUutcd alcohol and propylene glycol. 

Compounds of formula (1) may be administered parentcrally. that is by 
intravenous, intramuscular, subcutaneous intranasal, intrarectal, intravaginal or 
intraperitoneal administration. The subcutaneous and intramuscular forms of parenteral 
30 administration are generally preferred. Appropriate dosage forms for such 

administration may be prepared by conventional techniques. Compounds of Formula 
(I) may also be administered by inhalation, that is by intranasal and oral inhalation 
administration. Appropriate dosage forms for such administration, such as an aerosol 
formulation or a metered dose inhaler, may be prepared by conventional techniques. 



35 



For all metiiods of use disclosed herein for the compounds of Formula (I), th 
daily oral dosage regimen will preferably be from about 0.01 to about 80 mgAcg of total 
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body weight. The daily parenteral dosage regimen about 0.001 to about 80 mg/kg of 
total body weight. The daily topical dosage regimen will preferably be from 0. 1 mg to 
150 mg, administered one to four, preferably two or three times daily. The daily 
inhalation dosage regimen will preferably be from about 0.01 mg/kg to about I mg/kg 
5 per day. It will also be recognized by one of skill in the art that the optimal quantity 
and spacing of individual dosages of a compound of Formula (I) or a pharmaceutically 
acceptable salt thereof will be determined by the nature and extent of the condition 
being treated* the form, route and site of administration, and the particular patient being 
treated, and that such optimums can be determined by conventional techniques. It will 
10 also be appreciated by one of skill in the art that the optimal course of treatment, i.e., 
the number of doses of a compound of Formula (I) or a pharmaceutically acceptable salt 
thereof given per day for a defined number of days, can be ascertained by those skilled 
in the art using conventional course of treatment determination tests, 

IS The invention will now be described by reference to the following biological 

examples which are merely illustrative and are not to be construed as a limitation of the 
scope of the present invention. 

BIOLOnYrArFXAMPTRS 

20 The IL-8, and Gro-a chemokine inhibitiory effects of compounds of the present 

invention were determined by the following in vitro assay: 
Receptor Binding Assays: 

[ ^^^1] IL-8 (human recombinant) was obtained from Amersham Corp., 
Arlington Heights, IL, with specific activity 2000 Ci/mmol. Gro-a was obtained from 

25 NEN- New England Nuclear. All other chemicals were of analytical grade. High levels 
of recombinant human IL-8 type a and b receptors were individually expressed in 
Chinese hamster ovary cells as described previously (Holmes, et aL^ Science, 1991, 255, 
1278). The Chinese hamster ovary membranes were homogenized according to a 
previously described protocol (Haour, et al.,JBiol Chem., 249 pp 2195-2205 (1974)). 

30 Except that the homogenization buffer was changed to iOmM Tris-HCL, ImM MgS04, 
0.5mM EDTA (ethyiene-diaminetetra-acetic acid), IxnMPMSF (a-toluenesulphonyl 
fluoride), 0.5 mg/L Leupeptin, pH 7.5. Membrane protein concentration was 
determined using Pierce Co. micro-assay kit using bovine senmi albumin as a standard. 
All assays were performed in a 96-well micro plate format. Each reaction mixture 

3S contained IL-8 (0.25 nM) or ^^^I Gro-a and 0.5 ^g/mL of IL-8Ra or 1 .0 ^g/mL f 
IL-8Rb membranes in 20 mM Bis-Trispropane and 0.4 mM Tris HCl buffers, pH 8.0, 
containing 1 .2 mM MgS04. 0. 1 mM EDTA, 25 mM NaCl and 0.03% CHAPS. In 
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addition « drug or compound of interest was added which had been pre-dissolved in 
DMSO so as to reach a final concentration of between 0.01 nM and 100 uM. The assay 
was initiated by addition of ^^Si.iL.g, After 1 hour at room temperature the plate was 
harvested using a Tomtec 96-well harvester onto a glass fiber filtermat blocked with 1% 
5 polyethyleniinine/0.5% BSA and washed 3 times with 25 mM NaCl, 10 mM TrisHCl, 1 
mM MgS04, 0.5 mM EDTA, 0.03 % CHAPS, pH 7.4. The filter was then dried and 

counted on the Beuplate liquid scintillation counter. The recombinant IL-8 Ra« or Type 
I. receptor is also referred to herein as the non-permissive receptor and the recombinant 
IL-8 Rb, or Type II, receptor is referred to as the permissive receptor. 

10 

All of the exemplified compounds of Formulas (I) to (111) noted herein in the 
Synthetic Chemistry Section, of Examples 1 to 222 plus the additional purchased 
compounds demonstrated an IC50 from about 45 to about <1 \xg/tnL in the permissive 

models for IL-8 receptor inhibition. All of these compounds were also found to be 
IS inhibitors of Gro-a binding at about the same level. The compound l-(2- 

Carboxyphenyl)-3-(4-chloro-2-methylphenyl)urea was found to be active at about 75 
pg/mL. 



The following compounds, generally tested at levels of up to 45 pg/mL were 
20 found to not demonstrate levels of IL-8 receptor antagonism within the criteria set forth 
above at the dosage levels tested. These compounds are: 
l-(4-Chloro-alpha,alpha,aipha-trifluoro-3-tolyl)-3-[2-(4-chlorophenyl)thio]-5- 
chlorophenyl urea 

l-(6-Chloro-alpha,alpha,alpha-trifluoro-3-tolyl)-3-[2-(4-chlorophenoxy)-5- 
25 chlorophenyllurea 

1- (2-Mercaptophenyl)-3-pbenyl-2'thiourea 
1 -(2-Hydroxypheny l)-3-pheny 1-2-thiourea 

3 J'-(Carbonothioyldiimino)bis[4-hydroxy benzoic acid] 

m,m'-( 1 ,3-thioureylene)di(4-hydroxybenzoic acid) 
30 1 -(2-Toly l)-3-(3-chlon>-6-hydroxypheny l)-2-thiourea 

1 -[(2-Hydroxy-4-aminopheny l)]-(3-phenyl)-urea 

N-(2-Carboxy-4-trifluromethylphcnyl)-N'.(3-chlon>phenyl)urea 

N-(2-Carboxyphenyl)-N-(2,5-dichlorophenyl)urea 

H2-Carboxyphenyl)-3-(2-Chloro-5-trifluoromethylphenyl)urea 
35 2-[2-[3-(4-Bromophcnyl)uicido]-4-lrifluoromcthylphenoxy]bcnzoic acid; 

2- [2-[3-(4-Chlorophenyl)ureido]phenoxy]benozicacid 
2-[2-[3-(4-Chloro3-<trifluromethyl)phenyl)ureido]pheaoxy]benozic acid 
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N- (2-Hydroxyphenyl) -N'-phenyi urea N-[2-Hydroxy-5-(meth xycarbonyl)phcnyl]-N'- 
phenyturea 

N-[4-Carboxy-2-hydroxyphenyl)-n-phenylurca 

N-(2-Hydroxy-4-nitrophenyl)-N'-(4-niirophenyl)urea; 

l-(2-Carboxyphenyl)-3-(2,6-xylyl)urea 

l-(6'Carboxy-2.4-dichlorophenyl)-3-(2.4,6-trichlorophcnyl)urea 

l-(2-Carboxyphenyl)-3-(2,5-dimethoxyphcnyl)urca 

l-(2-Carboxyphcnyl)-3-(2-methylphcnyl)urea 

l-[(2-Hydroxyphenyl)-3-(2-methyl)-5-nitrophenyl]urca 

1 -(2,5-DichJorophenyl)-3-<2-hydroxy-4-nitrophenyl)urca 

l-{2*Carboxyphenyl)-3-(4-chloro-2-ineihylphcnyl)urea 

N-(2-phenylsuifony!aminophenyl-N'-phcnylurea 

N-(2-Hydroxy-4-nilrophenyl)-N*-(4-cthoxycarbonyiphenyl)uTea 

N-(2-Hydroxy-4-nicrophenyl)-N'-(2-cthoxycarbonylphcnyl)urca 

N-(2-Hydroxy-4-nitrophcnyl)-N-(3-cthoxycarbonylphcnyl)urca 

N-(2-Hydroxy-4-nitrophenyl)-N'-(4-phenylphcnyl)uiea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(4-phenoxyphenyl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N*-<4-propylphenyl)urea 

N-(4-Trifluroincthyl-2-(4-nitrobcnzencsulfonyl)amino]-N'-phcnyIurca 

N-(3-Carboxyphenyl)-N'-2-hydroxy-4-mtrophenyl)urea 

N-(4-Trinuromethyl-2-(meihylsulfonyl)ainino]-N'-phcnylurca 

N-(2-Hydroxy-4-nitrophcnyi)-N'-[2-(isopropyl)phenyl)urca 

N-(2-Hydroxy-4-nitrophcnyl)-N*-(2.6-diiiicthylphcnyl)urca 

N-(2-Hyd«>xy-4-mtrophcnyl>-N'-(2-nuoro-5-niirophcnyl)urea 

N-(2-Hydroxy-4.mtrophcnyl)-N'-(2-chloro-5-trifluromclhylphenyl)urea 

N-(2-Hydroxy-4-nittophcnyl)-N'-(2-mcthoxy-4-nitrophcnyl)urca 

N-(2-Hydroxy- 1 -Dapthy l)-NX2-phcnylphcny l)urca 

N-{2-Hydroxy-5-cthylsulfonylphcnyl)-N*-(2-bromophenyi)urca 

N-<2-hydroxy 3 A dichlorophenyl )-N'-(4-phcnylphcnyl)urca 

N-<2-hydroxy-3-naphthyl)-N*-(2-incthoxyphcnyl)urca 

N-(2-hydroxy-3-naphthyl)-N'-(2-phenylphcnyl)uica 

N-(2-Hydroxy-3-naphthyl)-N'-(4-inethoxyphenyl)urea 

N-(2-Hydroxy-3-naphthyl)-NM3-trifluoromethylphenyl)urca 

N-(2-Hydroxy-3-iiaphthyl)-N'-(4-phcnylphcnyl)uiea 

N-t2-<2<:aiboxyphcnylsulfonylainino)phcnyl)-N'-(2-bromophenyl)ufea 

N-(2-Hydroxy-3-phcnylphcnyl)-N*-<2-mcihoxyphcnyl)urea 
N-(2-Hydroxy-3-phcQylphcnyl)-N*-(4-mcihoxyphcnyl)uiea 
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N-(2-Hydroxy-3-phcnylphcnyl)-N*-{3-triflouroniethylphenyl)urea 

N-(2*Hydroxy-3-phcnylphcnyl)-N'-(2-phenylphcnyl)urea 

N-(2-Hydroxy-3-phcnylphenyl)-N'-(4-phenylphenyl)urea 

N-[2-[(2,5*Dichlorothien3-yl)sulfonylanuno]phenyll-N*-(2-bromophenyl)urca 

N-(2-Hydroxy,3,4-dichlorophcnyl)-N*-(2,4 dimethoxyphenyl)urea 

N-(2-Hydroxy,3,4-dichlorophenyl)-N-(2-chloro-5-irifloromeihylphenyl)urea 

N-(2-Hydroxy-3-naphthyl)-N'-(2,4 dimethoxyphcnyl)urea 

N-(2-Hydroxy-3-naphthyl)-N'-(2-chloro-5-irifluoromethylphcnyl)urea 

N-(2-Hydroxy-3 phcnylphenyl)-N'-(2»4-dimethoxyphenyl)urca 

N-(2-Hydroxy-4-isopropylphenyl)-N'-(2,4-dimethoxyphcnyl)urea 

N-(2-Hydroxy-3-phenyIphcnyl)-N'-(2-chloro-5-trifluoromcthy!phenyl)urca 

N-(2-Hydroxy-5-nitrophenyl)-N'-(2,4-dimcthoxyphenyl)urea 

N-(2-Hydroxy-5-nitrophenyl)-N'-(2-chloro-5-trifluoromethylphenyl)urea 

N-(2-Hydroxy-3-cyanophenyl)-N'-(4-methoxyphcnyl)urea 

N-(2-Hydroxy-3-cyanophenyl)-N'-(4-phcnylphenyl)urca 

N-(2-Hydroxy-3-cyanophcnyl)-N*-(2,4dimethoxyphcnyl)urca 

N-<2-Hydroxy-3-cyanophcnyl)-N'-(2-chloro-5-trifluoromcthylphcnyl)urea 

N-(2-Hydroxy- 5-phcnylphcnyl)-N*-(2-mcthoxyphcnyl)iirea 

N-(2-Hydroxy- 5-phcnylphcnylVN'-<4-methoxyphcnyl)urea 

N-(2-Hydroxy- 5-phcnylphcnyl)-N'-(3-trifluorDmethylphcnyl)urca 

N-(2-Hydroxy-5-phenylphcnyl)-N'-(2-phcnylphcnyl)urea 

N-(2-Hydroxy-5-phcnylphenyi)-N'-{4-phenylphenyl)urca 

N-(2-Hydroxy-5-phcnylphcnyl)-N-(2,3-dichlorophcnyl)urea 

N-(2-Hydroxy-5.phenylphcnyl)-N-(2,4-dimcthoxyphcnyl)urca 

N-(2-Hydroxy-5-phenylphcnyl)-N'-(2-chloro-5-trifluoromcihylphenyl)urea 

N-(2-Hydroxy-5-cthyisulfonylphcnyl)-N*-(4-methoxyphcnyl)urca 

N-(2-Hydroxy-5-cthyUulfonylphcnyl)-N'-(3-trifluoromeihyIphcnyl)urea 

N-(2-Hydroxy-5-ethyisulfonylphcnyl)-N'-(2-phcnylphcnyl)urea 

N-<2-Hydroxy-5-cthykulfonylphenyl)-N'-(4-phcny!phcnyl)urca 

N-(2-Hydroxy-5-cthylsulfonylphcnyl)-NH2,4-dimcthoxypbenyl)urca 

N-(2-Hydroxy-3-cihylsulfonylphcnyl)-N*-<2-chloro-5-trifluoronicthylphcnyl)urea 

N-[2-Hydroxy-3,4-dichlorophcnyl]-N'-[2,4 dimethoxyphenyl] urea 

N-[2-Hydroxy-3,4-dichlorophcnyll-N'-(2-chloro-5-trifluoroiiicihylphcnylI urea 

N-[2-Hydn)xy-3-naphthyl]-N'-[3-trifluoromethylpheayl] urea 

ChccHimis Assay : 
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The in vitro inhibitory properties of these compounds were determined in the 
neuttophil chemotaxis assay as described in Current Protocols in Immunology, vol L 
Suppl 1. Unit 6.12.3., whose disclosure is incorporated herein by reference in its 
entirety. Neutrophils where isolated from human blood as described in Current 

5 Protocols in Immunology Vol I Suppl 1 Unit 7.23.1, whose disclosure is incorporated 
herein by reference in its entirety. The chemoatiractants IL-8, GRO-a, GRO-b. GRO-g 
and NAP-2 where placed in the bottom chamber of a 48 multiwell chamber (Neuro 
Probe, Cabin John, MD) at a concentration between 0. 1 and 100 nM. The two 
chambers where separated by a Sum polycarbonate filter. When compounds of this 

10 invention were tested, they where mixed with the cells (0.001 - 1000 nM) just prior to 
the addition of the cells to the upper chamber. Incubation was allowed to proceed for 
between about 45 and 90 min at about 370C in a humidified incubator with 5% CO2. 
At the end of the incubation period, the polycarbonate membrane was removed and the 
top side washed, the membrane was then stained using the Diff Quick staining protocol 

15 (Baxter Products, McGaw Park, IL, USA). Cell which had chcmotaxcd to the 

chemokine were visually counted using a microscope. Generally, four fields where 
counted for each sample, these number where averaged to give the average number of 
cells which had migrated. Each sample was tested in triplicate and each compound 
repeated at least four times. To certain cells (positive control cells) no compound was 

20 added, these cells.represcnt the niaximum chemotactic response of the ceUs. In the 
case where a negative control (unstimulated) was desired, no chemokine was added to 
the bottom chamber. The difference between the positive control and the negative 
control represents the chemotactic activity of the cells. 

25 Elaj;taj;e Release Assav: 

The compounds of this invention where tested for their abUity to prevent 
Elastase release from human neutrophils. Neutrophils where isolated from human blood 
as described in Current Protocols in Immunology Vol I, Suppl 1 Unit 7.23.1. PMNs 
0.88 X 106 ccUs suspended in Ringer s Solution (NaCl 1 18, KCl 4.56, NaHC03 25, 
30 KH2P04 1 .03, Glucose U . I , HEPES 5 mM, pH 7.4) where placed in each well of a 96 
well plate in a volume of 50 ul. To this plate was added tiie test compound (0.001 - 
1000 nM) in a volume of 50 ul, Cytochalasin B in a volume of 50 ul (20ug/ml) and 
Ringers buffer in a volume of 50 ui. These cells where allowed to warm (37 ©C, 5% 
C02, 95% RH) for 5 min before IL-8, GROa, GROb, GROg or NAP-2 at a final 
35 concentration of 0.01 - 1000 nM was added. The reaction was aUowed to proceed for 
45 min before the 96 well plate was centrifiigcd (800 xg 5 min) and 100 ul of the 
supernatant removed. This suppcmatant was added to a second 96 well plate followed 
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by an artificial eiasiasc substrate (McOSuc-Ala-Ala-Pro-Val-AMC, Nova Biochem, La 
JoUa, CA) to a final concentration of 6 ug/ml dissolved in phosphate buffered saline. 
Immediately, the plate was placed in a fluorescent 96 well plate reader (Cytofluor 2350, 
Millipore, Bedford, MA) and data collected at 3 min intervals according to the method 
5 of Nakajima ei al J. Biol Chem 2M 4027 (1979). The amount of Elastase released from 
the PMNs was calculated by measuring the rate of MeOSuc-Ala- Ala-Pro- Val-AMC 
degradation. 

The above description fully discloses the invention including preferred 
10 embodiments thereof. Modifications and improvements of the embodiments 

specifically disclosed herein are within the scope of the following claims. Without 
further elaboration, it is believed that one skilled in the are can, using the preceding 
description, uUUze the present invention to its fullest extent. Therefore the Examples 
herein are to be construed as merely Ulustrative and not a limitation of the scope of the 
15 present invention in any way. The embodiments of the invention in which an exclusive 
property or privilege is claimed arc defined as follows. 
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1 . A method of treating a chemokine mediated disease state, wherein the 
chemokine binds to an IL-8 a or b receptor in a mammal, which comprises 
administering to said mammal an effective amount of a compound of the fonnula: 

5 




wherein 

X is oxygen or sulfur: 

R is any functional moiety having an ionizable hydrogen and a pKa of 10 or less; 

10 R 1 is independently selected from hydrogen; halogen; nitro; cyano; C i - lo aUcyl; 
halosubstituted Ci-io allcyl; C2-10 alkenyl; C|.io alkoxy; halosubstituted 
Ci-ioalkoxy; azide; S(0)tR4; (CR8R8)q S(0)tR4; hydroxy; hydroxy substituted 
Ci-4alkyl; aryl; aryl Ci-4 alkyi; aryl C2-10 alkenyl; aryioxy; aryl Ci^ alkyloxy; 
heteroaryl; heteroarylalkyl; heteroaryl 02-10 alkenyl; heteroaryl Ci^ alkyloxy; 

15 heterocyclic, heterocyclic Ci-4alkyl; hcterocycUcCi-4alkyloxy; heterocycUcC2- 10 
alkenyl; (CR8R8)q NR4R5; (CR8R8)q C(0)NR4R5; C2-IO alkenyl C(0)NR4R5; 
(CR8R8)q C(O)NR4Rl0; S(0)3H; S(0)3R8; (CR8R8)q C(0)Ru; 02-10 alkenyl 
C(0)Ri 1; C2-IO alkenyl C(0)ORi 1; (CR8R8)q C(0)ORl 1; (CR8R8)q OC(0)Ri i; 
(CR8R8)qNR4C(0)Rii;(CR8R8)qC(NR4)NR4R5;(CR8R8)qNR4C(NR5)Rii . 

20 (CR8R8)q NHS(0)2Ri3; (CR8R8)q S(0)2NR4R5, or two Ri moieties together may 
form 0-(CH2)sO- or a 5 to 6 mcmbcred unsaturated ring, and wherein the alkyl, aryl, 
arylalkyl. heteroaryl, heterocyclic moities may be optionally substituted; 
t is 0. or an integer having a value of 1 or 2; 
s is an integer having a value of 1 to 3; 

25 R4 and R5 are independently hydrogen, optionally substituted C1.4 alkyl. optionally 
substituted aiyl, optionally substituted aryl Ci^alkyU optionally substituted 
heteroaryl. optionally substituted heteroaryl Ci.4alkyl. heterocyclic, heterocyclic 
Cm alkyl, or R4 and Rs together with the oitrogea to which they are attached form 
a 5 to 7 member ring which may optionally comprise an additional heteroatom 

30 selected from O/N/S; 

Y is hydrogen; halogen; nitro: cyano; halosubstimted Ci-io alkyi; Ci-io alkyl; C2-10 
alkenyl; Ci-io alkoxy; halosubstituted Cmo aUcoxy; azide; (CR8l^8)q^(0)tR4. 
(CR8R8)qOR4; hydroxy; hydroxy substituted Ci.4alkyl; aryl; aryl Ci-4 alkyl; 
aryioxy: aiylCiut alkyloxy; aryl €2-10 alkenyl; heteroaryl; heteroaiylaikyl; 
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heteroaryl Ci-4 alkyloxy; hctcroaryl C2-IO alkenyl; heterocyclic^ heierocycUc 
CMalkyl: hetcrocyclicC2-10 alkenyl; (CR8R8)qNR4R5; CiAO alkenyl 
C(0)NR4R5; (CR8R8)qC(0)NR4R5; (CR8R8)q C(O)NR4Rl0; S(0)3R8; 
(CR8R8)qC(0)Ru; C2-10 alkenylC(0)Rn; (CR8R8)qC(0)ORn; 

5 C2.10alkenylC(O)ORn; (CR8R8)qOC(0)Ri i; (CR8R8)qNR4C(0)Ru; 

(CR8R8)qNHS(0)2Rb; (CR8R8)qS(0)2NR4R5; (CR8R8)qC(NR4)NR4R5; 
(CR8R8)q NR4C(NR5)Rn; or two Y nioieties together may form 0-(CH2)sO- or a 
5 10 6 membcrcd unsaturated ring; and wherein the alkyl, aryl. arylalkyl, heteroaryl, 
heteroaryl alkyl, heterocyclic, heterocyclicalkyl groups may be optionally 

10 substituted; 

q is 0 or an integer having a value of 1 to 10; 
m is an integer having a value of 1 to 3; 

R6 and R7 are indcpcndcnily hydrogen or a C1-4 alkyl group, or R6 and R7 together 
with the nitrogen to which they are attached form a 5 to 7 member ring which ring 
15 may optionally contain an additional heteroatom which heteroatom is selected from 
oxygen, nitrogen or sulfur; 
Rg is hydrogen or Ci-4 alkyl; 
RlO is C 1-10 alkyl C(0)2R8; 

Rn is hydrogen, optionally substituted Cm alkyl, optionally substituted aryl, 
20 opUonally subsUtuted aryl Ci-4alkyl, optionally substituted hctcroaryl, optionally 
substituted heteroarylCl^alkyl, optionaUy substituted heterocyclic, or optionaUy 
substituted heterocyclicCMalkyl; 
R12 is hydrogen, Ci-iO alkyl, optionally substituted aryl or optionally substituted 

arylalkyl; 

25 Ri3 is suitably Ci-4 alkyl, aryl, aryl Ci-4alkyl, heteroaryl, hctcroarylCMalkyl, 
heterocyclic, or hctcrocyclicCi-4aikyl; 
Rb is NR6R7, alkyl, aryl, aryl Cm aryl C2^ alkenyl, hctcroaryl, hctcroaryl 
Ci^ alkyU hctcroarylC2-4 alkenyl, heterocyclic, heterocyclic Cm ^V^^ 
heterocyclic C2^ alkenyl, or camphor, all of which groups may be optionaUy 

30 substituted; 

or a pharmaceutically acceptably salt thereof. 

2. The meUiod according to Claim 1 wherein the ionizablc hydrogen has a pKa of 3 
CO 10. 

35 
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3. The method acc rding to Claim 2 wherein R is hydroxy, carboxylic acid, thiol* - 
SR2 -OR2. -NH-C(0)Ra. -aO)NR6R7, -NHS(0)2Rb. -S(0)2NHRc, NHC(X)NHRb. 
or tetrazolyl; 

wherein R2 is a substituted aryl, heteroaryl, or heterocyclic moiety which ring 

has the functional moiety providing the ionizable hydrogen having a pKa of 10 or less; 
R6 and R7 are independently hydrogen or a Ci^ alkyl group, or R^ and R7 

together with the nitrogen to which they are attached form a 5 to 7 member ring which 
ring may optionally contain an additional heteroatom which heteroatom is selected from 
oxygen, nitrogen or sulfur; 

Ra is an alkyU aryl, aryl Ci-4alkyl» heteroaryU heteroaryl Ci^alkyl. 
heterocyclic, or a heterocyclic Ciu^kyl moiety, all of which may be optionally 
substituted; 

Rb is a NR6R7, alkyl, aryl, arylCi-4alkyl, arylC2-4alkenyl, heteroaryl, 
heteroarylCi^alkyl, heteroarylC2-4 alkenyl, heterocyclic, heterocyclic Ci^alkyi, 
heterocyclic C2-4alkenyl moiety, camphor, all of which may be optionally substituted 
one to three times independently by halogen; nitro; cyano, halosubstituted Ci^ alkyl; 
Ci-4 alkyl; C1-4 alkoxy; Cl-4 amino, NR9C(0)Ra; C(0)NR6R7. S(0)3H, or 
S(0)in'Ra (wherein m* is 0, I, or 2) orC(0)OCi^ alkyl; 

R9 is hydrogen or a Ci^ aikyl; 

Rc is alkyl, aryl, arylCi^alkyl, aryIC2-4alkenyl. heteroaryl, 
heteroarylCl-4alkyl, heteroarylC2?4alkeny I, heterocyclic, hetercNcyciic Ci.4alkyl. or a 
heterocyclic C2-4alkcnyl moiety, all of which may be optionally substituted one to three 
times independently by halogen, nitro,cyano, halosubstituted Ci^ alkyl, Ci^ alkyl, 
Ci-4 alkoxy, Cl-4 amino , NR9C(0)Ra, C(0)NR6R7. S(0)3H. or C(0)OCi^ alkyl. 

4. The method according to Claim 3 wherein the R2 is optionally substituted one to 
three times by halogen, nitro, halosubstituted Ci-io aU^U Cl-io alkyl, Ci-io alkoxy, 
hydroxy, SH, -C(0)NR6R7. -NH-C(0)Ra, -NHS(0)Rb, S(0)NR6R7. C(0)0R8, or a 
tetrazolyl ring. 

5. The method according to Claim 3 wherein R is OH, -NHS(0)2Rb or C(0)OH. 

6. The method according to Claim 1 wherein Ri is halogen, cyano, nitro. CF3. 
C(0)NR4R5. alkenyl C(0)NR4R5. QO) R4RIO* alkenyl C(0)0Ri2, heteroaryl, 
heteroarylalkyl . heteroaryl alkenyl, or S(0)NR4R5- 
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7. The method according to Claim 1 wherein Y is halogen, C|-4 alkoxy, optionally 
substituted aryl, optionally substituted arylallcoxy, methylene dioxy. NR4R5. 
thioCi-4alkyl, thioaryl, halosubstituted alkoxy. optionally substituted Ci-4alkyl, 
hydroxy alkyl. 

5 

8. The method according to Claim 1 wherein R is OH, SH, or NHS(0)sRb and Ri 
is substituted in the 3-position, the 4- position or di substituted in the 3,4- position by an 
electron withdrawing moiety. 

10 9. The compound according to Claims I or 8 wherein Y is mono-substituted in the 
2'-position or 3 - position, or is disubstituted in the 2'- or 3 - position of a monocyclic 
ring. 

10. The compound according to Claims 1 . 8 or 9 wherein n amd ro are each equal to 
15 1 or more. 

1 1. The method according to Claim I wherein R is a caiboxylic acid, and Ri is 
hydrogen, or Ri is substituted in the 4-position. 

20 12. The method according to Claim 1 wherein the mammal is afflicted with a 
chemokine mediated disease selected-from psoriasis, or atopic dermatitis, asthma, 
chronic obstructive pulmonary disease, adult respiratory distress syndrome, arthritis, 
inflammatory bowel disease. Crohn's disease, ulcerative colitis, septic shock, endotoxic 
shock, gram negative sepsis, toxic shock syndrome, stroke, cardiac and renal 

25 reperfusion injury, glomerulo-nephritis, or thrombosis, alzheimers disease, graft vs. host 
reaction, or allograft rejections. 

13. The method according to Claim 1 wherein the compound, or a pharmaceutically 

accepatable salt is: 
30 N-(2-Hydroxy-4-nitrophenyi)-N'-(2-mcthoxyphenyl)urca 

N-(2-Hydroxy-4-nitrophcnyl)-N'-<2-bromophenyl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-phcnylphenyl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-methylthiophenyl)urca 

N-(2-Hyd^oxy-4-nitIoph«Iyl)-^r-(23-dic^llofop^ 
35 N-(2-Hydroxy 4^tio phenyl) N*-(2-chUwo phenyl) uiea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2,3-raeihyIcncdioxyphenyl)urea 

N-(2-Hydroxy-4.mtrophenyl)-NX2-meihoxy-3-chiorc^hcnyl)urea 
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N-(2-hydroxy 4-niiro phenyl) N'-(2-phenyloxy phenyl) urea 

N-(3-Chloro-2-hydroxyphcnyl)-N*-(bromophcnyl)urea 

N-(2-Hydroxy-3-giycinemethyIestercarbonyIphenyi)-N'-(2-bromophcnyl)urea 

N-(3-Nitro-2-hydroxyphenyl)-N'-(2-bromophenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-bromophenyl)urea 

N-(2-Hydroxy-3.4-dichlorophenyl)-N'-(2-bromophenyl)urea 

N-(3-Cyano-2-hydroxyphenyl)-N'-(2-broinophcnyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-mclhoxyphenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N*-(2-phenyIphenyl)urea 

N-(2-Hydorxy-4-cyanophenyl-N'-(2,3-dichlorophcnyi)urea 

N-(2-Hydroxy-4-cyanophenyl)-N*-(2-tneihylphenyl)urca 

N-(2-Hydroxy-3-cyano-4-mcthylphenyl)-N'-(2-bromophenyl)urea 

lsj-{4-Cyano-2-hydroxyphenyl)-N*-(2-trinuoromethylphenyl)urca 

N-(3-Trifluoromcthyl-2-hydroxyphenyl)-N*-(2-bromophenyl)urca 

N-(3-Phcnylaminocarbonyl-2-hydroxyphenyl)-N'-(2-bromophenyl)urea 

N-(2-hydroxy 4-nitro phenyl) N'-(2-iodo phenyl) urea 

N-(2-hydroxy 4-niiro phenyl) N'(2-bromo phenyl) thiourea 

N-(2-phenylsulfonaniido)-4-cyanophenyl-NX2-bromophcnyl)urea 

(E)-N-I3-[(2-Aminocarbonyl)cthenyi)-2-hydroxyphenyl]-N-(2-bromophenyl)urca 

N-(2-Hydroxy,3»4-dichlorophenyl)-N'-(2-methoxyphenyl)urea 

N-(2-Hydrbxy,3.4-dichlorophenyl)-N'-(2-phenylphenyl)urBa 

N-(2-Hydroxy-3,4-dichlorophenyl)-N*-(2,3-dichiorophenyI)urca 

N-(2-Hydroxy-5-nitrophenyl)-N-(2,3-dichlorophenyl)urca; or 

N-(2-Hydroxy-3-cyanophenyl)-N'-(2,3 dichlorophcnyl)urca. 

14. A compound of the formula:: 




X is oxygen or sulfur; 

R is any functional moiety having an ionizable hydrogen and a pKa of 10 or less; 

Ri is independently selected from hydrogen; halogen; oitro; cyano; Ci.io alkyl; 
halosubsdiuied Ci-iO alkyl; C2-10 alkcnyl; Ci-io alkoxy; halosubstioited 
Ci.ioalkoxy; azide; S(0)tR4; (CRgR8)q S(0)tR4; hydroxy; hydroxy substituted 
Ci-4alkyl; aiyl; aryl Cm alkyl; aryl C2-10 alkenyl; aryloxy; aryl Ci-4 alkyloxy; 
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heteroaryl; heteroarylalkyi; heieroaryl C2.IO alkenyl; hetcroaryl Ci-4 alkyloxy; 
heterocyclic, heterocyclic Chalky 1; heierocyclicCi-4alkyloxy; hcierocyciicC2.lO 
alkenyl; (CR8R8)q NR4R5; (CR8R8)q C(0)NR4R5; 02-10 alkenyl C(0)NR4R5; 
(CR8R8)q C(O)NR4Rl0; S(0)3R8; (CR8R8)q C(0)Ri i; C2.10 alkenyl C(0)Rn; 

5 C2-IO alkenyl C(0)ORu; (CR8R8)q C(0)ORu; (CR8R8)q OC(0)Ri l; 

(CR8R8)qNR4C(0)Rl i; (CR8R8)q C(NR4)NR4R5; (CR8R8)q NR4C(NR5)Ri 1, 
(CR8R8)q NHS(0)2Rl3; (CR8R8)q S(0)2NR4R5» or ^^o Ri moieties together may 
form 0-(CH2)sO- or a 5 to 6 membered unsaturated ring, and wherein (he aikyl, aryK 
arylalkyl, heteroaryl. heterocyclic moities may be optionally substituted; 

10 t is 0, or an integer having a value of 1 or 2; 
s is an integer having a value of 1 to 3; 

R4 and R5 are independently hydrogen, opUonally substituted Ci^ aikyl. optionaUy 
substituted aryU optionally substituted aryl CMalkyl, optionally substituted 
heteroaryl, optionally substituted heteroaryl CMalkyl. heterocyclic, 

15 heterocyclicC 1-4 aikyl, or R4 and R5 together with the nitrogen to which they are 
attached form a 5 to 7 member ring which may optionally comprise an additional 
heteroatom selected from O/N/S; 
Y is hydrogen; halogen; nitro; cyano; halosubstimtcd Cl-iO aikyl; Ci-io aikyl; C2-IO 
alkenyl; Ci-io alkoxy; halosubstiiuted Ci-iO alkoxy; azide; (CR8R8)qS(0)tR4» 

20 (CR8R8)qOR4; hydroxy; hydroxy substituted C 1 -4alky I; aryl; aryl C 1-4 aikyl; 
aryloxy; arylC 1^ alkyloxy; aryl C2. 10 alkenyl; heteroaryl; heteroarylalkyi; 
heteroaryl Cm alkyloxy; heteroaryl C2-IO alkenyl; heterocyclic, heterocycUc 
CMalkyl; hetcrocyclicC2-lO alkenyl; (CR8R8)qNR4R5; Cl-lO alkenyl 
C(0)NR4R5; (CR8R8)qC(0)NR4R5; (CR8R8)q C(O)NR4Rl0; S(0)3R8; 

25 (CR8R8)qC(0)Ri i; C2-IO alkenylC(0)Rl 1; (CR8R8)qC(0)ORi 1; 

C2.10alkenylC(O)ORn; (CR8R8)qOC(0) Ru; (CR8R8)qNR4C(0)Rii; 
(CR8R8)q NHS(0)2Rb; (CR8R8)q S(0)2NR4R5; (CR8R8)qC(NR4)NR4R5; 
(CRgR8)q NR4C(NR5)Ri 1; or two Y moieties together may form 0-(CH2)sO- or a 
5 to 6 membered unsaturated ring; and wherein the aikyl. aryl, arylalkyl, heteroaryl. 

30 heteroaryl aikyl, heterocyclic, heterocyclicalkyl groups may be optionally 
substituted; 

q is 0 or an integer having a value of 1 to 10; 
n is an integer having a value of 1 to 3; 
m is an integer having a value of I to 3; 
35 R6 and R? are indepcndcnUy hydrogen or a Cm aikyl gro"P^ or R6 and R7 together 
with the nitrogen to which they are attached form a 5 to 7 member ring which ring 
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may optionally contain an additional heteroatom which heteroatom is selected from 

oxygen, nitrogen or sulfiir; 
Rg is hydrogen or C1-4 alky I; 
RlO is Cmo alkyi C(0)2R8; 
S Rll is hydrogen, optionally substituted C1.4 alkyK optionally substituted aryl, 

optionally substituted aryl C i -4alkyl. optionally substituted heteroaryl, optionally 

substituted heteroarylCi-4alkyU optionally substituted heterocyclic, or optionally 

substituted heterocycticCi^aikyl; 
Rl2 is hydrogen, Ci-io aikyl, optionally substituted aryl or optionally substituted 

10 arylalkyl: 

Rl3 is suitably C1-4 alkyl, aryl, aryl Ci-4alkyl, heteroaryl, hctcroaiylCi^alkyl, 

heterocyclic, or heterocyclicCi.4alkyl; 
Rb is NR5R7, alkyl. aryl, aryl Cj^ alkyl, aryl C2-4 aikenyl, heteroaryl. heteroaryl 
Cj^ alkyl, heteroarylC2-4 aikenyl. heterocyclic, heterocyclic alkyl. 
15 heterocyclic aikenyl. or camphor, all of which groups may be optionally 

substituted; 
E is optionally selected from 




the asterix * denoting point of attachment of the ring, with at least one £ being present; 
20 or a pharmaceutically acceptably salt thereof. 

15. A pharmaceutical composition comprising a compound according to Claim 14 
and a pharmaceutically acceptable carrier or diluent 

25 16. A method of treating a chemokine mediated disease state, wherein the 
chemokine binds to an IL-8 a or b receptor in a mammal, which comprises 
administering to said mammal an effective amount of a compound of the formula 
according to Claim 14. 

JO 17. A compound of the formula: 
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X is oxygen or sulfur; 

R is any functional moiety having an ionizable hydrogen and a pKa of 10 or less; 
5 Ri is independently selected from hydrogen; halogen; nitro; cyano; Ci-io alkyl; 
halosubstituted Ci-io alkyl; C2-10 alkenyl; Ci-io alkoxy; halosubstitutcd 
Ci-ioalkoxy; azide; S(0)iR4; (CR8R8)q S(0)iR4; hydroxy; hydroxy substituted 
Ci^alkyl; aryl; aryl Ci-4 alkyl; aryl C2-10 alkenyl; aryloxy; aryl Ci-4 alkyloxy; 
heieroaryl; heteroarylalkyl; heteroaryl 02-10 alkenyl; hcteroaryl C1-4 alkyloxy; 
10 heterocyclic, heterocyclic C Malkyl; heterocyclicCi-4alkyloxy; hctcrocyclicC2- 10 

alkenyl; (CR8R8)q NR4R5; (CRgRgXl C(0)NR4R5; €2-10 alkenyl C(0)NR4R5; 
<CR8R8)q C(O)NR4Rl0; S(0)3R8; (CR8R8)<1 C(0)Rii; C2-IO alkenyl C(0)Rl 1; 
C2-IO alkenyl C(0)ORi i; (CR8R8)q C(0)ORi 1; (CR8R8)q OC(0)Ri i; 
(CR8R8)qNR4C(0)Rii; (CR8R8)q C(NR4)NR4R5; (CR8R8)q NR4C(NR5)Ri 1. 
15 (CR8R8)q NHS(0)2Ri3; {CR8R8)q S(0)2NR4R5. or two Rl moieties together may 

form 0-(CH2)sO- or a 5 to 6 mcmbcred unsaturated ring, and wherein the alkyl, aryl, 
arylalkyi, heteroaryl, heterocyclic moities may be optionally substituted; 
q is 0 or an integer having a value of I to 10; 
t is 0, or an integer having a value of I or 2; 
20 s is an integer having a value of 1 to 3; 

R4 and Rs are independently hydrogen, optionally substituted Cm aUcyl. optionally 
substituted aryl, optionally substituted aiyi Ci.4aikyl. optionally substituted 
heteroaryl, optionally substituted heteroaryl Ci.4alkyl, heterocyclic, 
heterocyclicCi^ alkyl, or R4 and Rs together with the nitrogen to which they are 
25 attached form a 5 to 7 member ring which may optionally comprise an additional 
heteroatom selected from O/N/S; 
Y is hydrogen; halogen; nitro; cyano; halosubstituted Ci-io alkyl; Ci-io alkyl; C2-10 
alkenyl; Ci-io alkoxy; halosubstituted CmO alkoxy; azide; (CR8R8)qS(0)tR4. 
(CR8Rg)qOR4; hydroxy; hydroxy substituted Ci.4alky]; aryl; aryl C1-4 alkyl; 
30 aryloxy; arylC 1-4 alkyloxy; aryl C2- 10 alkenyl; heteroaryl; heteroarylalkyl; 

heteroaryl C1-4 alkyloxy; heteroaryl C2-IO alkenyl; heterocyclic, heterocyclic 
Ci-4alkyl; heterocyclicC2-10 alkenyl; (CR8R8)qNR4R5; C2-IO alkenyl 
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CfO)NR4R5; (CR8R8)qC(0)NR4R5; (CR8R8)q C(O)NR4Rl0; S(0)3R8; 

(CR8R8)qCrO)Ri i; C2-IO alkenylC(0)Ri 1; (CR8R8)qC(0)ORi i; 

C2- l0alkenyIC(O)ORn ; (CR8R8)qOC(0) Ri i; (CR8R8)qNR4C(0)Ri i; 

(CR8R8)q NHS(0)2Rb; (CR8R8)q S(0)2NR4R5; (CR8R8)qC(NR4)NR4R5; 

(CR8R8)q NR4C(NR5)Ri 1 ; or two Y moieties together may form 0-(CH2)sO- or a 

5 to 6 membered unsaturated ring; and wherein the alkyl. aryl, arylalkyl, heteroaryK 

heteroaryl aJkyl. heterocyclic, heterocyclicalkyl groups may be optionally 

substituted; 
n is an integer having a value of I to 3; 
m is an integer having a value of 1 to 3; 

R6 and R7 are independently hydrogen or a Cm all^yl group, or R6 and R7 together 
with the nitrogen to which they are attached form a 5 to 7 member ring which ring 
may optionally contain an additional heteroatom which heteroatom is selected from 
oxygen, nitrogen or sulfur; 

Rg is hydrogen or C1-4 alkyl; 

RlO is Ci-io alkyl C(0)2R8; 

Rl 1 is hydrogen, optionally substituted Ci-4 alkyi, optionally substituted aryl. 

optionally substituted aryl Ci-4alkyl, optionally substituted heteroaryl. optionally 
substituted heieroarylCi-4alkyl, optionally substituted heterocyclic, or optionally 
substituted heterocyclicCi-4aIkyl; 

R12 is hydrogen, Ci-io alkyl, optionally substituted aryl or optionally substituted 

arylalkyl; 

Rl3 is suitably Ci^ alkyl, aryl, aryl CMalkyl, heteroaryl, heieroarylCi-^aikyl, 
heterocyclic, or hcierocyclicCi^alkyl; 

Rb is NR^R7, alkyl, aryl, aryl Ci^ alkyl. aryl alkenyl. heteroaryl, heteroaryl 
C1.4 alkyl, heteroarylC2-4 alkcnyl. heterocyclic, heterocyclic Cj^ alkyl, 
heterocyclic C2-4 alkenyl, or camphor, all of which groups may be optionally 

substituted; 
E is optionally selected from 




the asterix * denoting point of attachment of the ring; 
or a pharmaceutically acceptably salt thereof. 
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18. A phamaceutical composition comprising a compound according to Claim 
and a pharmaceutically acceptable carrier or diluent. 

19. A method of treating a chemokine mediated disease state, wherein the 
chemokine binds to an IL-8 a or b receptor in a mammal, which comprises 
administering to said mammal an effective amount of a compound of the formula 
according to Claim 17. 

20. A compound of the formula: 



wherein 

X is oxygen or sulfur; 

Ra is an alky I, aryU arylCi^alkyU hcteroaryl. hetcroaryl CMalkyU hctcrocycUc, or a 
heterocyclic Ci^alkyl moiety, all of which may be optionally substituted; 

Rb is a NR6R7, alkyl, aryl, arylCi^alkyl, aryl C2^alkenyl, hcteroaryl. 
heteroarylCMalkyU hcteroarylC2-4 alkcnyl, hctcrocycUc, or hctcrocycUc 
Ci-4alkyl. or a heterocyclic C2-4alkcnyl moiety, camphor, all of which may be 
optionally substituted one to three times indcpendentiy by halogen; nitro; 
halosubstitutcd Ci-4 alkyl; Ci-4 alkyi; Ci-4 alkoxy; NR9C(0)Ra; S(0)ni'Ra. 
C(0)NR6R7. S(0)3H, or C(0)OC alkyl; 

R6 and R? arc indcpendentiy hydrogen, or a Cm alkyl group, or R6 and R7 logetiicr 
witii tiic nitrogen to which tiicy arc attached form a 5 to 7 member ring which ring 
may optionally contain an additional hetcroatom which heteroatom is selected from 
oxygen, nitrogen or sulfur, which ring may be optionally substitued; 
R9 is hydrogen or a Cm alkyl. preferably hydrogen; 

Rl is indcpendentiy selected from hydrogen; halogen; nitro; cyano; Ci-io alkyl; 
halosubstitotcd Cl-lO alkyl; C2-10 alkenyl; Ci-IQ alkoxy; halosubstitutcd 
Ci-ioalkoxy; azide; S(0)tR4; (CR8R8)q S(0)tR4; hydroxy; hydroxy substituted 
Ci-4alkyl; aryl; aryl Cm alkyU aryl C2.IO alkenyl; aryloxy; aryl Cm aikyloxy; 
hetcroaryl; hctcroarylalkyl; hcteroaryl C2-IO alkenyl; hcteroaryl Cm aikyloxy; 
heterocyclic, heterocyclic CMalkyl; heterocyclicCi-4alkyloxy; hctcrocyclicC2-10 
alkenyl; {CR8R8)q ^^5'> iCRgR^n C(0)NR4R5; C2-10 alkenyl C(0)NR4R5; 
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fCR8R8)q aO)NR4RlO: S(0)3R8; (CR8R8)q C(0)Ru; C2-IO aUccnyl C(0)Ri i ; 
C2.IO alkenyl C(0)ORn; (CR8R8)q C(0)ORi 1; (CR8R8)q OCCO)Rn; 
rCR8R8)qNR4C(0)Rn; (CR8R8)q C(NR4)NR4R5; (CR8R8)q NR4C(NR5)Rn. 
(CR8R8)q NHS(0)2Ri3; (CR8R8)q S(0)2NR4R5, or two R\ moieties together may 
form 0-(CH2)sO- or a 5 to 6 mcmbcred unsaturated ring, and wherein the alky I. aryl, 
arylalkyl. heteroaryl* heterocyclic moities may be optionally substituted; 

t is 0, or an integer having a value of 1 or 2; 

s is an integer having a value of 1 to 3; 

R4 and R5 are independently hydrogen, optionally substituted Cl^ alkyl. optionally 
substituted aryl, optionally substituted aryl Ci^alkyU optionally substituted 
heteroaryt, optionally substituted heteroaryl Ci^alkyl, heterocyclic. 
heterocyclicC 1.4 alkyl, or R4 and R5 together with the nitrogen to which they arc 
auached form a 5 to 7 member ring which may optionally comprise an additional 
heteroatom selected from O/N/S; 

Y is hydrogen; halogen; nitro; cyano; halosubstituted Ci-io alkyl; Cj-io alkyl; C2-IO 
alkenyl; Ci-io alkoxy; halosubstituted Ci-io alkoxy; azide; (CR8R8)qS(0)tR4. 
(CR8R8)qOR4; hydroxy; hydroxy substituted Ci-4alkyl; aryl; aryl Ci^ alkyi; 
aryloxy; aiylCi^ alkyloxy; aryl C2-10 alkenyl; heteroaryl; hctcroarylaikyl; 
heteroaryl C1-4 alkyloxy; heteroaryl C2-I0 alkenyl; heterocyclic, heterocyclic 
Ci.4alkyl; hetcrocyclicC2-10 alkenyl; (CR8R8)qNR4R5; C2-IO alkenyl 
C(0)NR4R5; (CR8R8)qC(0)NR4R5; (CR8R8)q C(O)NR4Rl0; S(0)3R8; 
(CR8R8)qC(0)R U ; C2- 10 alkcnylC(0)R 1 1 ; (CR8R8)qC(0)OR \ \ ; 
C2-10aikenylC(O)ORi 1; (CR8R8)qOC(0) Rn; (CR8R8)qNR4C(0)Rii; 

(CR8R8)q NHS(0)2Rb; (CR8R8)q S(0)2NR4R5; (CR8R8)<lC(NR4)NR4R5i 
(CR8R8)q NR4C(NR5)Rn; or two Y moieties together may form C)-(CH2)sO- or a 

5 to 6 membered unsaturated ring; and wherein the alkyl, aryl, arylalkyl. heteroaryl, 
heteroaryl alkyl, heterocyclic, heterocycllcaUcyl groups may be optionally 
substituted; 

q is 0 or an integer having a value of 1 to 10; 

n is an integer having a value of 1 to 3; 

m is an integer having a value of 1 to 3; 

Rg is hydrogen or Ci^ alkyl; 

RlO is Cmo alkyl C(0)2R8; 

Rl I is hydrogen, optionally substituted C\~4 alkyl, optionally substituted aryl, 

optionally substituted aryl Cl^kyl. optionally substituted heteroaryl, optionally 
substituted heteroarylC 1 .4alkyl, optionaUy substituted heterocyclic, or optionally 
substituted heteiocycUcCi.4alkyl; 
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Rl2 is hydrogen, Ci-iO alkyK optionally substituted aryl or optionally substituted 
arylalkyl; 

Rl3 is suitably alkyl, aryl, aryl Ci.4alkyl. heteroaryl, hctcroaryICi-4alkyl» 

heterocyclic, or heterocyclicCi-4alkyl; 
or a pharmaceutically acceptably salt thereof. 

2 1 . The compound according to Claim 20 wherein R\ is substituted in the 3- 
position, the 4- position or di substituted in the 3,4- position by an electron withdrawing 
moiety. 

22. The compound according to Claim 20 or 21 wherein Y is mono-substituted in 
the 2'-position or 3'- position, or is disubstituted in the 2'- or 3'- position of a 
monocychc ring. 

23. The compound according to Claim 20 or 2 1 wherein n amd m arc each equal to 
1 or more. 

24. The compound according to Claim 20 which is 
N-<4-Nitro 2-(phenylsulfonylamino)phcnyl)-N'-phenyl urea 
N-[(2-Phenylsulfamido) 4-cyanophenyll- N'-(2-bromo phenyl) urea 

N-(2-( Amino sulfonamido phenyl) phenyl) N'-(2-bromo phenyl) urea N-(2-(Amino 
sulfonyl styryl) phenyl) N*-(2-bromo phenyl) urea 2-[(3,4 Di- 
methoxyphcnylsulfonyOamino] phenyl) NM2-bromo phenyl) urea N-(2-[(4- 
AcetamidophenylsulfonyDamino] phenyl) N'-(2-bromo phenyl) urea N-(2-(Amino 
sulfonyl {2-thiophene) phenyl) N'-(2-bromo phenyl) urea N-(2-(Ainino sulfonyl (3- 
tolyl) phenyl) N'-(2-bromo phenyl) urea N-(2-(Amino sulfonyl (8-quinolinyl)) phenyl) 
N'-(2-bromo phenyl) urea N-(2-(Anuno sulfonyl benzyl) phenyl) N'-(2-bromo phenyl) 
urea 

N-I2-I[[2KTrifluort}methyl)phenyl)suifonyllamino]phcnyl]-N'-(2-brDniophcnyl)urea 
^H2-Bromophcnyl)-N'-[2-dimcthyla^linosulfonylaminolphcnyl]urea N-[2- 
(Phenethylsulfonylamino)phcnyl]-N*-(2-bromophenyl)urea N-[2-[(2-Acctamido-4- 
mcthyltWazol-5.yl)sulfonylaniinolphcnyl].N'-(2-broinophenyl)urcaN-[2-[(2,3- 
Dichlorothien-5-yl))sulfonylaminolphcnyl]-N*-(2-bromophcnyl)utea 
N-[2-((34-Bist^ifluo^o^lethylphenyl)sulfonylalnino]phcnyll-^^-(2-^Homophenyl)urc^ 
N-[2-[(2-Bcnzyl)sulfonylaminol-(5-trifluoromcthyl)phcnyl]-N-(2-bromophenyI)urea 
N-l2-(2-(3-Nitrophenyl)sulfonylamino]phenyll-N'-<2-bromophenyl)urea 
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N-[2-(2-(4-Phenoxyphenyl)sulfonylaniino]phenyl]-N'-(2-bromophcnyl)urea 
N-[[2-(lS)-lO-Camphorsulfonylamino]phenyl]-N'-(2-bromophenyl)urea 
N-[[2-(lR)-10-Camphorsulfonylamino]phenyl]-N'-(2-bromophenyI)urea 
N.[2-(2-(2-Niiro-(4-trifluoromethyl)phenyl)sulfonylaniino)phenyl-N'-(2- 

5 bromophenyl)urea 

N-[2-(2-Amino-(4-trinuoromethyl) phenyl) sulfonyiamino] phenyl)- N'-(2- 

bromophenyDurea ; or N-[2-(anrunosulfonyI phenyl) 3-anuno phenyl] N'-(2- 
bromo phenyl) urea. 



10 25. A pharmaceutical composition comprising a compound according to any of 
Claims 20 to 24 and a pharmaceutically acceptable carrier or diluent. 

26. A compound of the formula: 



15 




wherein 

X is oxygen or sulfur; 
Xi is oxygen or sulfur; 

Rl is independently selected from hydrogen; halogen; niiro; cyano; Cmo alkyl; 
20 halosubstituted Ci-io alkyl; C2-10 alkcnyl; Ci-io alkoxy; halosubstituted 

Ci-ioalkoxy; azide; S(0)tR4; (CR8R8)q S(0)tR4; hydroxy; hydroxy substituted 

Ci-4alkyl; aiyl; aryl Ci-4 alkyl; aryl C2-10 alkcnyl; aryloxy; aryl Ci-4 alkyloxy; 

hctcroaryl; hcieroarylalkyl; hetcroaryl C2-10 alkcnyl; hetcroaryl Ci-4 alkyloxy; 

heterocyclic, heterocyclic CMalkyl; hcterocyclicCMalkyloxy; heterocyclicC2-10 
25 alkenyl; (CR8R8)q NR4R5; (CR8R8)q C(0)NR4R5; C2- 10 alkcnyl C(0)NR4R5; 

(CRgRg)*? C(O)NR4Rl0; S(0)3R8; (CR8R8)q C(0)Ri i; €2-10 alkcnyl C(0)Ri I; 

C2-IO alkenyl C(0)ORn; (CR8R8)q C(0)ORn; (CR8R8)q OC(0)Ri i; 

(CR8R8)qNR4C(0)Ri 1; (CR8R8)q C(NR4)NR4R5; {CR8R8)q NR4C(NR5)Rn. 

(CR8R8)q NHS(0)2Ri3; (CR8R8)q S(0)2NR4R5. or ^^o Ri moieties together may 
30 form 0-(CH2)sO- or a 5 to 6 mcmbcrcd unsaturated ring, and wherein the alkyl. aryl, 

arylalkyl. hetcroaryl. heterocyclic moitics may be optionally subsututed; 
t is 0, or an integer having a value of 1 or 2; 
s is an integer having a value of 1 to 3; 
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R4 and R5 are independently hydrogen, optionally substituted Cl^ alkyU optionally 
substituted aryU optionally substituted aryl Ci-4alkyK optionally subsututcd 
heieroaryl, optionally substituted hetcroaryl Cm alkyl. heterocyclic, heterocyclic 
CM alkyl, or R4 and R5 together with the nitrogen to which they are attached form 
a 5 to 7 member ring which may optionally comprise an addiuonal heteroatom 
selected from O/N/S; 

Y is hydrogen; halogen; nilro; cyano; halosubstinated Cmo alkyl; Ci-iO alkyl; C2-10 
alkenyl; Cmo alkoxy; halosubstituted Ci-lO alkoxy; azide; (CR8R8)qS(0)tR4, 
(CR8R8)qOR4i hydroxy; hydroxy substituted Ci^yl; aryl; aryl Cm alkyl; 
aryloxy; arylCM alkyloxy; aryl C2-IO alkenyl; heteroaryl; hetcroarylalkyl; 
heteroaryl Cm alkyloxy; heteroaryl C2.IO alkenyl; heterocyclic, heterocyclic 
CMalkyl; heierocyclicC2-lO alkenyl; (CR8R8)qNR4R5; C2-10 alkenyl 
C(0)NR4R5; (CR8R8)qC(0)NR4R5; (CRgRs)^ C(O)NR4Rl0; S(0)3R8; 
(CR8R8)qC(0)Rl 1; C2.IO alkenylC(0)Ri i; (CRgRgWOORli; 
C2-l0alkenylC(O)ORli; (CR8R8)qOC(0) Ru; (CR8R8)qNR4C(0)Ru; 
(CR8R8)q NHS(0)2Rb; (CR8R8)q S(0)2NR4R5. (CR8R8)qC(NR4)NR4R5; 
(CRgR8)q NR4C(NR5)Rn; or two Y moieties together may form 0-(CH2)sO- or a 
5 to 6 membercd unsaturated ring; and wherein the alkyl. aryl, arylalkyK heteroaryl, 
heteroaryl alkyl, heterocyclic, hctcrocyclicalkyl groups may be optionally 
substituted; 

q is 0 or an integer having a value of 1 to 10; 
n is an integer having a value of 1 to 3; 

m is an integer having a value of 1 to 3; j « u 

R6 and R7 are indcpcndenUy hydrogen or a C M alkyl group, or R6 and R7 togetner 
with the nitrogen to which they are attached form a 5 to 7 member ring which ring 
may optionaUy contain an additional heteroatom which heteroatom is selected from 
oxygen, nitrogen or sulfur; 

Rg is hydrogen or Ci-4 alkyl; 

RlO is Ci-iO alkyl C(0)2R8; 

Rl 1 is hydrogen, optionally substituted Cm alkyl, optionaUy subsututcd aryl, 

optionally substimted aryl CMalkyl, optionally substituted hetcroaryl, optionaUy 
substituted heteroarylCi-4aUcyl, optionaUy substituted hctcrocycUc, or optionaUy 
substituted hetcrocycUcCl-4aUcyl; 

R12 is hydrogen. Ci-iO aUcyl, optionaUy substituted aryl or optionaUy substimted 

arylalkyl; ,^ „ , 

R13 is suitably Cm alkyl, aryl, aryl Cl.4aUcyl, heteroaryl, hetcroarylCi.4aUcyU 

heterocyclic, or hcicrocyclicCi-4aUcyl; 
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Rb is NR^Ry, alkyi, aiyl, aryl Cj^ alkyi, aryl C2-4 alkenyl, hcieroaryl, heteroaryl 
aikyl heteroarylC2^ alkenyl. heterocyclic, heterocyclic alkyl. 
heterocyclic alkenyh or camphor, all of which groups may be optionally 

substituted; provided that 
5 when n = 1 than Y is substituted in the 2- or 3- position; 

when n =2 than Y is di-substituted in the 2'- 3'- position, the 2*-5*- position, the 

2*-6' position, the 3'-5' or the 3*-6' position; 
when n = 3 than Y is trisubstituted in the 2'-3*-5' or the 2'-3'-6'- positions; 
further provided that 

10 when X 1 is O, m=2, Ri is 2-t-butyK 4-methyl, and n=3 than Y is not 2'-OH,3'-l- 
buiyl. 5*-methyl; 

when Xi is O, m=l, Ri is 4-methyl, and n=2 than Y is not 2'-OH, 5'-mcthyl; 
when Xi is O. m»l, Rl is hydrogen, and n»2 than Y is not 2*-6'-diethyl; 
when Xi is 0» m=l, Rl is 6-OH, and n=2 than Y is not 2'-5*-mcthyl; 
15 when X\ is S, msl, Rl is 4-ethyl, and n=l than Y is not 2-metboxy; 

or a pharmaceutically acceptably salt thereof. 

27. The compound according to Claim 26 wherein Ri is substituted in the 3- 
position, the 4- position or di-substituted in the 3,4- position by an electron withdrawing 

20 moiety. 

28. The compound according to Claim 26 or 27 wherein Y is mono-substituted in 
the 2*-position or 3*- position, or is disubstituted in the 2' or 3' position of a monocyclic 
ring. 

25 

29. The compound according to Claim 26 or 27 wherein n amd m are each equal to 
1 or more. 

30. A pfaannaceutical con^>osition comprising a compound according to any of 
30 Claims 26 to 29 and a pharmaceutically acceptable carrier or diluent 

31. A process for producing a cyano phenol derivative of the formula: 

OH 
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wherein Ri is as defined for Formula (I) above, which method comprises 
a) reacting a compound of the formula: 

OH 




J X 

wherein X is halogen 
with copper (I) cyanide, dimethylformamide, triethyiaminc and a catalytic amount of 
dimethylamino pyridine. 

32. The process according to Claim 3 1 wherein the temperature is about 60 to about 
80* C, and X is bromine. 



10 



. 139- 



IKTEKNATIONAL SEARCH REFWT 



totenucloaai iiytkilinn No. 
PCT/US96/13632 



1 A. CLASSIFICATION OF SUWBCT MATTKR 

IPC(6) :A61K 31/17 
, USCL :514«t5.596,597^ 
I AflOOBiiiigtolmenMiioittlPMtMiQMitil^^ 



FIELDS SEARCHED 



I titinimmn (^i«^fift«tin n >vtera fcllowBd by cUwififftfiftn lyraboU) 

U S. : 514«85, 596, 597^98 



I DocwiiKntifioo>c»ichcd other than UMun^ 
None 



» the extest thit ivicfa documenU are included in the fields »carcfaed 



I Ekotfonie dsta bue cooniluid during the 
PI«sM Sm Extra Sheet. 



attmi«bonAlMuch(iitiii6ofdyab«aeuid. wheieprastinble, mioh terns laed) 



C. DOCUMENTS CONSIPBRBD TO BE KELEVAWT 



Category* 



Ctetion of docuroeot, with iodiestioo. wfaecv appropriite. of the relevant passagea 



Relevant to clahn No. 



US,A, 5,384,319 (FERRINI) 24 January 1995, see claims 1- 
11, 

US,A, 5,312,831 (AYRAL-KALOUSTIAN ET AL) 17 May 
1994, see claims 1 and 25. 

US,Ar 4,048,333 (GALABOV ET AL) 13 September 1977, 
entire document. 



1-9,11-16,20- 
24,28,29,31,32 

1-9,11-16,2 O- 
24,28,29,31,32 

1 -9,20- 
24,28,29 



1 1 i Puitiiu 



are listed 



to the conriwmrinn of Ba« C. Fl 



ftmaly 





Mm 



I Date of the ««tialeoaipletioo of the iiMemttioiialseuvh 
09 DECEMBER 1996 



Dstt of mufing of the tntemationai search report 



2 7 DEC 1998 



Name and 



mailing addn 
oaarorKlMa 



addieaaofthelSAAJS 



Bon KT 

Waihk«iaa. D.C. 30231 
I Pacsimile No. (708) 305-3230 



Authoxixed offieorf 

DWAYNB C. 
TeiBDhooe No. cm^ 30»-1235 



Form PCT/ISA/310 (i 



tbeetXJnty 1992)* 





IKTEXNATIONAL S 




[ BEFOBT 




Lnuurtkmal >|iplir<tioo No. 
PCTAJS96/13632 


BaoKl Ot 






MWdWHMfCkal 


ile(Co«timiM 


i«niaiiiorfimth«t> 




ttMNMl npoxt fau not been etfifafii 


faed m ra 


ipeotof oertiiD ck 


BBft under Aitick 17(2Xa) for tfae feOowiog nuoot: 



1. rn daima N«.: 

'^-^ becsuae they relate Id lufageotinfttttriMffBq^iiied to be Mk^^ 



□ 



Cbuma Not.: 

beoMiae they RlMo to parti of tlio btantkMui appl^^ 

en cxtBBK that no meeniasftii interaatjoaal aeaich eaa be euiied out, ipecifioeUy: 



3. Q ClalmaKoa.: 10.27.30 

beoMiie tfacy en depeodeitf eUni aad an oGt dnled is acootdtaoe wtt tte 

BttKll OhwrtadDM where ti«l^«fhw«ai«l»|«ckkK(C^ 

Thia btfenutionet Seaiohiss AuCbotlQr Ibuad mok^ mweatea in Ihia t-***-"*!*!!!! appticatioa. as CbUowa: 
Fleeae See Bttm Sheet 



1. 



I I Aja]lrei{uMadditk»alaeafchfbca«mti^ 



^ O AaiUaeafchabfeelaimecottUbeaeereliedwithoateflbrtjosti^ 
of eoy ed ditfa ael fee. 

3- Q AaoofyaowoftbenvMeddUoaalaeefclifceevmtinieiyiieidbythBa 
oeSj thoee cUae for whkb fcea were peid. ipoctfieaOy daisw Noa.: 



4. [x| No leqiM eddilkMiel aeanA free «im Cooaeqeeerty. thia mtematioiial aeeieh wport i. 

reatrkled to the i ey rrt iii n fint im i tf iiMi H l im the dnon; il la eovemd by daima Kos.: 
l-9.U.JA,3».a4.2S.29.31.32 



Remark oa PMatt Ite id di ti on el aeereh to were erwoinpanied by the appUeem'i pioiest. 

n NoproCetteeeompBaiedthepeynieaiofedi&ioael aeerahfcee. 



Form PCTaSA/210 (oontimialioo of ta shBet(l)Xf uly 1992)* 



TOBBNATTONAL SARCH REPORT 



lateniatioiiAl oivplieatioo No. 
PCT/US96/13632 



B. FIELDS SEARCHED 

Eleotzoow data bwMooosiilted(Nuiio of date bMaadwhcfvpfaeli^ used): 

STN: the itniecure of foimuU I. BI05IS: the atnMtuxe of ibnuila I, ofaemokinT or nterleukiDT or 0-8, paoriaaT, 
dennatitT. aathmaT. dmobo?, atafadaerT. Mroko, cnhaf dmae?. oephrit?, glomenilT, pulnoDafy diaeaa?. arthxil7» 
iaflammak^iy bowel? CLAIMS: cytokiDC##, interieukniff . aatitnQaittinatroy(3a)aceal#, chcmoUxia, ufca or thioam 
fl aoti ona l graupa. 

BOX D. OBSERVATIONS WHERE UNITY OP INVENTION WAS LACKING 
Tl»f ISA found mukiplB inventkMU at foUowi: 

Ttm appttoatiMi coittuiia the felkiwiii« i n vca tiona or poapi of tnventiofu whidi are not ao Bflked aa to farm a imcle 
mvcBtzvc concept under PCT Rule 13.1. In order for all invcatioaa to bo aearcfaed. the approfaiate ad dMon il aearoh 
foea muit be paid. 

I, Claima 1-16» 30-32, drawn to a fif« ooopound, pharmanrntical compositiooi, « method of nae. and a method 

of production. 

n. CkioBa 17-U, drawn to aeooad compound, and pharaaceutioal compoailiooa. 
m. Claim 19, drawn to a method of usinc the aeeond compound. 

The Mi MM ttoua Ibled aa Oraupa l-m do not ittlato to a ainslB i uw uth w concept under PCT Rule 13.1 beeauae. under 
PCT Rule 13.2, they lack the game or carrrTpnnrffn ggpecial tocfadeal fc n hiKe for the following reaaooa: The two 
SToupa poaacaa two diOeieat core mdtka. Tfaooe compou^ of Gfoop 1 ha(v« a urea attached between two pheoyt 
gyoupa; while Group 0 compoundi hava a urea attached be twee n a carfaocycao ring and a hctnroaryl group. Tlkeaetwo 
oonnwitkodonat haveaeonmiooteehnieal fontttreandtheRferelackunity of inventiD^ Purauant to 37 CFR 
1.47S(d) the aeeond method of uae (of the aeeond product) ta pooped aeparatoly from the aeeond product. 



Fbnn PCT/ISA/210 (extn aheetXIuiy 1992)* 



